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(HERCULES FORTIFIED SIZE 


AN IMPORTANT 
DEVELOPMENT 
FOR PAPER 
MAKERS 


Hercules’ Pexol, formerly known 

as Dresinate® 209, is gaining wide 
use among paper mills all over the 
country. 


Why? 


Because this fortified rosin size is cheaper to use 
than conventional sizes—mill operators report that Pexol 
is highly efficient, particularly for difficult sizing problems. 


GAINS WIDE USE, Too Pexol is readily available in paste or dry form. Try it and 
prove to yourself how this fortified rosin size can help you 


Hercules’ Size-Aid, formerly ene oo 
solve difficult sizing problems and save money, too. 


known as Dresinate® 211, is a 
dry, concentrated size additive Hercules’ research is constantly at work to produce new and 
formulated to increase the effi- better products for the paper industry such as Pexol and 
Size-Aid. Illustrated above is the Hercules Photometer, a 
precision tool developed by Hercules to measure accurately 
transudation rates of liquids through paper. 


ciency of rosin size. 


For further information and technical data about Hercules’ 
research in the papermaking industry, or for samples of 
Pexol or Size-Aid, write to: 


HERCULES POWDER COMPANY 


INCORPORATED 


Paper Makers Chemical Dept., 967 King Street, Wilmington, Dela. 


*TRADE-MARK PP51-9 


S rare 7% 
MACHINERY « 
a «© 


DESIGN DETAIL Sales and Engineering Departments cooperate to insure that 

each machine will meet the specific needs of the mill. Al Olson (/eft) and Dick Smith (right) 
check with C. E. Bieber, Chief Draftsman, as to placement of doctors. Personal 

attention to design detail is an essential ingredient in the building of every high-speed, 


high-production Beloit paper machine.— Beloit Iron Works, Beloit, Wis. 


BELOIT 


PAPER MACHINERY 


WHEN YOU BUY BELOIT...YOU BUY MORE THAN A MACHINE! 


New Method of 


Bark Durning 


A revolutionary combination of— 


Flash Drying— 


Suspension Burning— 
Extreme Turbulence : wi 


With the new C-E method of bark burning the bark 
spreader distributors are located in the front fur- 
nace wall at a considerable height above the grate 
surface. Combustion air is introduced through sev- 
eral rows of nozzles arranged so that air streams 
will impinge on each other tangentially. The direc- 
tion of air rotation is reversed in each alternate 
row. The turbulent effect thus obtained fills the fur- 
nace with a swirling gas mass, that flash drys the 
bark and burns most of it in suspension. The rest 
is deposited in an even layer on the grate where it 
quickly burns to completion. The design, likewise, 
has proved highly successful for burning oil, alone, 
or in combination with the bark. It is equally adapt- 
able to the use of gas as an alternate fuel. 


In a paper presented before a recent Tappi meet- 
ing, the chief engineer of a large Southern paper 
company, discussed his installation of this equip- 
ment in detail. Of particular significance were these 
comments. “The savings in fuel cost in this installa- 
tion represents a major portion of the financial re- 
turn on invested capital. The reduction in direct 
operating labor resulting from the incorporation of 
the bark boiler into our main power plant building 
as well as the elimination of maintenance on refrac- 
tory settings and water cooled grates has likewise 
effected an appreciable savings.” In his report he 
also pointed out that performance has been excel- 
lent and availability exceptionally high — actually 
better than 99 per cent. 


Here again a C-E development has provided the 
answer to a major fuel burning problem ...a prob- 
lem of widespread importance to the pulp and paper 
industry ie., a reliable and efficient means of burning 
bark and wood refuse. The services of the Com- 
bustion organization are freely available to your 
engineers and consultants. B-537 


eee aa Fen 


COMBUSTION ENGINEERING — 
SUPERHEATER, INC. 


200 Madison Avenue, New York 16, N. Y. 


PRODUCTS FOR THE PAPER INDUSTRY INCLUDE RECOVERY UNITS, STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO PRESSURE VESSELS 
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Vertical 


cee SPACE COSTS MONEY and you can save a substantial 
amount by using the new Allis-Chalmers Vertical Paper 
Stock Pump. In new installations, it may be possible to tuck 
the pump away in a corner and thus utilize otherwise empty 
space. In modernization programs, a vertical pump may be 
the only method of fitting new equipment into existing space. 


The basic pump design is the same as the reliable and 
performance-proved Type PW horizontal design. Notice the 
extremely large inlet which is standard regardless of pump 
size. Designed to handle up to 8% stock (when used with 
Hi-Density Feeder) and available in many materials, the 
Allis-Chalmers Vertical Paper Stock Pump is well suited to 
almost every paper mill operation. It will efficiently handle 


all types of acid and alkaline liquors as well as all types of 
high consistence stock. 


COMPLETE PUMPING UNIT 


Allis-Chalmers can supply the complete pumping unit — 
pump, motor and control — all of one coordinated design 
and manufacture. You don’t have to worry about matching 
components and divided responsibility. And Allis-Chalmers 
pump application engineers are familiar with all phases of 
paper mill operation. They know your problems and can 
help you solve them. Get complete information on the new 
Allis-Chalmers Vertical Paper Stock Pump and what it can 
do for you. Call your nearby Allis-Chalmers District Office 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. A-3567 


Hi-Density is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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made to 
order... 


Solving special friction problems is an everyday job 
with Torrington. Designing and producing made-to- 
order bearings has been an important part of our 
business for years. 

This extensive experience has included all types of 
anti-friction bearings... both small and large... and 
for use in virtually every type of equipment. Result: 
Torrington can give you an impartial recommendation 
tailored to your application. 

Whether you are a builder or user of machinery 
requiring bearings, Torrington engineers will gladly 
work with you in selecting a standard—or designing a 
special bearing tailored to your needs. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. Torrington, Conn. 
District Offices and Distributors in Principal 
Cities of United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller + Tapered Roller + Straight Roller +» Needle + Ball +¢ Needle Rollers 
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DORRCO DOINGS IN 1951 


The year is ending with many changes of fundamental im- 
portance. England’s new administration, though facing 
colossal problems, naturally makes believers in Free Enter- 
prise more hopeful. Millions of us here today are thrilled 
by the hope that we can vote for a really great man, one 
like our first president, a great general, but above all an 
able and very wise patriot. No one believes that he would 
leave his present duties unless he felt that as president he 
could better serve his country and the world. It is inspiring 
to realize that he certainly can count on our strongest lead- 
ers to help build his team. A statement last year, that 
“America was in greater danger from within than without,” 
is recalled when we think of the disclosure of lamentably 
lowered standards in many areas —a normal product, I 
would say, of stressing the doctrine that the State “owes” 
so much to all its citizens rather than that the citizen owes 
services to the State, if Democracy is to survive. 


* * * 


ABROAD — As here, our associates in Europe have had their 
greatest year. Among our projects starting this year were 
Colne Valley Sewage Plant, west of London, one of the largest 
sludge filtration and drying/incineration plant in the world, 
and a large metallurgical plant for Mines de Bor in Yugoslavia. 


RELIEVING THE SULPHUR SHORTAGE — Sulphuric acid manu- 
facturers, sulphite pulp producers and other users of sulphur 
dioxide, faced with a world-wide shortage of elemental sul- 
phur, have found the Dorrco FluoSolids System an econom- 
ically feasible means of utilizing iron sulphides as an alternate 
source of SO2 gas. Using pyrite running 48-50 percent sulphur 
and yielding a gas averaging 14-15 percent SOz2, or pyrrhotite 
with lower sulphur content and yielding a slightly weaker gas, 
FluoSolids has brought both installation and operating costs 
down to a reasonable level. Concurrently, development work 
continues in such fields as the calcination of water softening 
and chemical pulp mill lime sludges; the sulphating roasting 
of copper concentrates prior to leaching and direct electrolytic 
precipitation without smelting; and the roasting of zinc flota- 
tion concentrates for either electrolytic, retort or zinc fuming 
operations. 


WORLD’S LARGEST TRICKLING FiLTERS— The revitalized sew- 
age treatment plant of the City of Baltimore, Maryland, now 
has 30 acres of trickling filters, served by 50 Dorrco Sewage 
Distributors, each 157 ft. 6 in. in diameter and designed to 
handle a total flow of 112 million gallons per day. Our associa- 
tion with this new “world’s largest” dates from 1930 when we 
sold the city its first Dorr Clarifiers which are still in service. 


ION-EXCHANGE — Two large Dorrco De-ionization Systems 
are scheduled to start up about the end of the year, purifying 
organic chemical solutions. Regardless of the nature of specific 
applications, we supply a complete, integrated service for 
handling all kinds of ion-exchange projects from the initial 
analysis of the problem to the starting up of the new instal- 
lation. 


DORRCO AERATOR-CLARIFIER — The new combination of two 
well-known principles has demonstrated its worth at Idabel, 
Oklahoma, and elsewhere. It fills a real need wherever it is 
desired to increase present removals of suspended solids and 
BOD’S—wherever odor control is a necessity—or where floccu- 
lation, with or without chemicals, is beneficial. It is readily 
adaptable both to primary and secondary treatment. 
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INDUSTRIAL WASTES — Greater attention is being given to 
solutions of this problem as business executives realize good 
public relations require that their plants create no offense and 
furnish effluents comparable with those of domestic treatment 
systems. Significantly, many large companies have appointed 
engineers with the sole responsibility of caring for their plant 
effluents. 


DORRCO VACUATOR — This versatile sewage pre-treatment 
unit has this year convincingly demonstrated its worth and 
flexibility. One installation in Oklahoma removes scum, grit 
and some suspended solids from raw feed. Another, in Cali- 
fornia, pre-treats various trade wastes ahead of the municipal 
treatment plant. Still another, in Maryland, acts as a grease 
removal device. 


CONSULTING ENGINEERING — During the year, Dorr-designed 
plants for producing the first triple superphosphate in Eng- 
land and magnesia from sea water in Norway were put into 
operation. Design jobs abroad have included a copper leach- 
ing installation in the Near East, a triple superphosphate plant 
for Greece and a phosphoric acid plant for Switzerland. 
Projects in this country covered such diversified operations as 
recovering blast furnace flue dust, remodeling a large gold 
cyanide plant, and producing SOz gas for the manufacture of 
sulphite pulp. 


INDUSTRIAL WATER — The largest single equipment order 
booked in our history, will be used for industrial water purifi- 
cation in an amount approximating that daily used in New 


York City. 


* * * 


The high point for me in 1951 was a quick month spent 
in Europe revisiting most of our Associates. It was my 
first trip since ’48 and I found great improvement both in 
physical conditions and in the mental attitude of all we met- 
Most interesting was a three-day session in honor of the 
completion of our new office building at Herengracht 478, 
Amsterdam. Three hundred years old and full of the dig- 
nity and real beauty of an older period, when merchants 
both worked and lived in the same home, it has been re- 
modelled for our needs with loving care. Our group, fore- 
gathered there, represented twelve nations. 


In Paris and Wiesbaden new and larger offices have been 
acquired and all our staff, crowded with work, bear testi- 
mony to their efficient organization and cooperation, and 
to the improved conditions in Europe. 


It has been a busy year, with our organization keyed to 
meet the expansion inevitably brought about by world 
activity. We all join in sending New Year’s Greetings to 
our Staff, Associates, and friends Worldwide, with the 
strong conviction that while “the impossible takes a little 
longer,” it will be done, and that we can now see ahead, 
dimly perhaps, a picture of the World as we would wish it. 


Barry Place, Stamford, Conn. 
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Why 
SUTHERLAND 
precision? 


Manufactured 
in the United States by 
Valley Iron Works Company, 
Appleton, Wisconsin. 


The maximum deviation across the discs 
of this 42-inch Sutherland Continuous Beater 
is only two thousandths of an inch, And in 
addition to this precision machining, all parts stock characteristics. Furthermore, these ma- 
are assembled to minimum tolerances. Why is chines are built to give you this precision- 
this eleven-ton machine made so carefully... | control year after year. Records in Southern 


how does this accuracy pay off in your mill? _kraft mills show that total maintenance costs, 
including disc replacement after fifteen years, 


Most important, it assures you of a degree of are Jess than five cents per ton. 

uniformity in stock preparation that is other- 

wise impossible to attain. By means of inlet Write today for a copy of “Modern Stock 
pressure and power readings, your operators _ Preparation,” and get the complete story on 
can quickly reset Sutherlands to get desired solid satisfaction with Sutherlands, 


SUTHERLAND 


I 
continuous beating systems 


Designed, Engineered, Serviced 
by SUTHERLAND REFINER CORPORATION 


TRENTON 8, N. J. 


~I 
> 
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Tie machine is a W4T Visible Vacuum 
Chlorinator for the controlled and dependable 
application of chlorine to stock, white water and 
fresh water supply to destroy slime and odor 


producing micro-organisms. 


It makes paper BETTER because by eliminating 
bacterial spots and off-odors it improves quality — 


obviously essential in food papers. 


It makes paper FASTER because it reduces down- 
time due to sheet breakage, prevents the formation 


of slime in felts and improves water removal. 


And, finally, it makes paper CHEAPER because it 
reduces stock, chemical and heat losses, improves 


grade and saves labor. 


Write today to learn more about why leading paper 
and board mills everywhere have turned to W&T 
Chlorinators to solve bacteria-induced paper- 
making problems. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 


Vol. 35, No. 1 January 1952 


A PP 


ieAeP Ps 


For tough, flexible papers, 
beater-impregnate with 


BEATER impregnation is possible with Chemigum latices— 
producing papers with high tear resistance and elongation. Inset: 
laberatory test shows resistance to edge tear of such papers. 


the nitrile or oil-resistant type—especially 
developed for use in the beater-impregnation of 
paper. 
CHEMIGUM LATEX 245B is easily. incorporated 
into paper pulp during normal papermaking 
procedures. There’s no need for complicated 
preparations or revisions of methods—just add 
the latex as received to the beater after the pulp 
has been beaten. Coagulation of the rubber par- 
ticles onto the paper fibers is accomplished by 
the straightforward addition of alum to the 
beater. Moreover, the incorporation of CHEMIGUM 
Latex 245B does not substantially alter the sheet- 
making properties of the pulp and the usual 
methods can be used. 


(Crea LATEX 245B is a synthetic latex of 


We think you'll like ‘THE GREATEST STORY EVER TOLD’’— Every Sunday —ABC Network 
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The beater addition of CHEmicuM LaTex 245B 
has the advantages of conforming to normal 
papermaking methods and making possible the 
production of both light and heavy sheets 
uniformly impregnated with rubber. 


The properties imparted to the paper sheets by 
impregnation with CHEMIGUM LATEX 245B 
include greatly improved flexibility, greater 
elongation and higher edge-tear strength. Latex 
impregnated papers are particularly adaptable 
to the manufacture of artificial leather products 
such as book covers, brief cases, folders, luggage 
and other specialty items. 


For full details and samples for evaluation, write 
today to: 
Goodyear, Chemical Division, Akron 16, Ohio. 


Chemigum—T. M. The Goody¢ar Tire & Rubber Company, Akron, Ohio 
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Regardless of load changes, any pre-set speed can be kept with pinpoint accuracy by G-E Supplying power to motor at left is this G-E 


single-motor drives for lineshaft-driven machines. Simple, flexible operation—with speed ranges main motor-generator set, including 750-kw 
up to 10:1 or higher—helps maintain uniform weight and quality of the sheet. At the Camas, d-c generator, 1250-hp synchronous induction 
Wash., paper mill of the Crown-Zellerbach Corp., this G-E main drive motor for the No. 15 paper motor, 150-kw auxiliary generator, and 25- 
machine is rated 900 hp, 600 rpm, 600 volts. kw d-c exciter. All are mounted on a common 


base for easy installation. 


PAPER-MILL 


NEW! G-E Motor Selection and Application 
Course—timed to meet today’s needs— 
can help train your paper-mill employees, 
increase their efficiency. A G-E '*More 
Power to America’’ program, it shows how 
motors work, types now in use, how to 


Reliably, safely, at low cost—G-E mechanical drive-turbines can provide your lineshaft ma- 
chine with mechanical Pevensie by-product of your process steam. Adjustable speed with ranges 
up to 10:1 or higher are provided with great accuracy by their governors. At the Lewiston, Idaho, 


paper mill of Potlatch Forests, Inc., one of these G-E units—rated 1750 hp, 7000/450 al eres 
shown driving a paper-machine lineshaft. oD / ate select cnd.s apply “jhemic for specific jobs. 


Bulletin GEA-4938-16 describes the course 
in full. Write for it! 
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For smaller horsepower drives, easy low-cost installation is one big 
reason why more and more paper-mill operators are using the G-E 
Speed Variator single-motor drive. An adjustable-voltage d-c drive 
operating from a-c power, it includes a packaged power unit that’s easy 
to install, maintain, and re-locate if necessary. At the Bay State paper 


mill of Crane & Company, Inc., Dalton, Mass., the compact, enclosed 
Speed Variator power unit—-shown here behind its G-E 40-hp d-c motor 


on a lineshaft-driven paper-making machine—'‘'makes for smoother 


operation all the way through,” say company engineers. 


One of these General Electric drives—correctly engineered to your needs— 


can bring out the best in your lineshaft-driven machines, 


increase your output of uniform-quality paper! 


Which drive will do the most for your lineshaft-driven 
paper machines—in raising output to your paper 
machine’s top capacity, maintaining a uniform high- 
quality sheet, and keeping your paper-making costs 
down? 

It’s a problem that can’t be solved the same way 
every time. That’s why General Electric offers paper- 
mill operators a choice of lineshaft drives shown on 
these pages. With this variety —and with an experienced 
G-E paper-industry engineering specialist helping in 
your selection and application problems every step 
of the way—you’re sure of an answer that’s right 


for you. 


GENERAL ELECTRIC 
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It may call for holding desired speed with great 
accuracy, either with a G-E single-motor drive or 
with an efficient G-E mechanical drive turbine to 
generate mechanical power and supply process steam. 
In either case, you’ll get the right combination of 
speed-control and sensitivity, the speed range desired, 
and a drive that’s easier to operate, provides top 
reliability, and requires less maintenance. 

To get more paper from your lineshaft-driven 
machines, get in touch with your G-E paper-mill 
specialist—now!—at your nearest G-E office. Mean- 
while, send for Bulletin GEA-5288 on single-motor 
drives. General Electric Company, Schenectady 5, N. Y. 


655-10 
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TAPP! Annual Meeting Program 


Commedore Hotel, New York, N. Y., February 18-21, 1952 


I a ees care cn el a 


MONDAY, FEBRUARY 18, 1952 


10:00 a.m. First General Session (East Ball Room) 


K. P. Geouncan, President of TAPPI, Howard Paper Mills, 
Inc., Dayton, Ohio, Chairman 

Secretary’s Report, by R. G. MacponaLp. 

President’s Address, by K. P. GEOHEGAN. 

Report of Tellers Committee. 

Report of Joint Text Book Committee, by J. N. Srs- 

PHENSON. 

5. “The Overall Water Supply Situation Throughout the 
United States Pulp and Paper Regions,’ by Fred H. 
Klaer, Jr., Ranney Method Water Supplies, Inc., Colum- 
bus, Ohio. 


9:15 a.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (1) Room F 


9:15 a.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (8) Room G 


ae 


2:00 p.m. Committee Meetings (Grand Ball Room) 


All committee meetings will be held in the Grand Ball 
Room unless otherwise indicated. Any member of the 
Association may attend any committee meeting. If you 
are not at present a member of a committee please intro- 
duce yourself to the Chairman of the committee that you 
wish to attend. Tables assigned to committees will be 
indicated by poster cards. 


Research Development Division (Grand Ball Room) 


W. F. Houzmr, Crown Zellerbach Corp., Camas, Wash., 
General Chairman 
Statistics Committee—J. F. Lanematp, Jr., Charrman 
Microbiological Committee—R. F. DrLone, Chairman 


Industrial Division (Grand Ball Room) 


R. W. Kumurr, American Cyanamid Co., New York, N. Y., 
General Chairman 
Nonfibrous Raw Materials Committee—E. N. Poor, Chairman 
Water Committee—A. 8. Erspamer, Chairman 
Fibrous Agricultural Residues Committee—S. I. ARoNovsky, 
Chairman 
Structural Fibrous Materials Committee—H. M. JENKINS, 
Chairman 
Test Board Formation Subecommittee—R. C. Lacry, Chair- 
man 
Drainage Time Testing Subcommittee—J. J. Peror, Chair- 
man 
Transverse. and Deflection Testing Subcommittee—J. F. 
CAMPBELL, Chairman 
Water Absorption, Water Penetration, and W. V. P. Sub- 
committee—A. T. Wauron, Chairman 
Nail Holding and Racking Test Subcommittee—T. C. 
DUVALL, Chairman 
Light Reflection Measurement Subcommittee—W. L. Scorn, 
Chairman 


Converting and Consuming Division (East Ball Room) 


M. L. Downs, Thilmany Pulp & Paper Co., Kaukauna, Wis., 
General Chairman 
Graphic Arts Committee—F. D. Etuiorr, Chairman 
Coating Committee—J. H. Hrunr, Chairman 
Wet Strength Committee—K. W. Brirr, Chairman 
Plastics Committee—H. C. Jann, Chairman (3:30 p.m.) 
Fabrication and Structural Products Subcommittee—C. J. 
Straka, Chairman 
Plastics in Paper Converting Subcommittee—R. T, Nazarro 
Chairman 
Resin Analysis Subcommittee—S. E. Caurcu, Chairman 
Cellulosic Materials Subcommittee—F. A. Srmonps, 
Chairman 


? 
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Pulp Manufacture Division (see below) 


K. O. EvperKry, Crossett Paper Mills, Crossett, Ark., 
General Chairman 


Alkaline Pulping Committee—Henry VRranian, Chairman 
(Room B) ' 

Mechanical Pulping Committee—F. W. O’Nem, Chairman 
(Room B) ; 

Chemical Products Committee—ArrHuR PoLLaK, Chairman 
(Tues., 9:15 a.m., Room D 

Paper Deinking Committee—J. J. Forsytur, Chairman (Room 
C 


Pulp Purification Committee—W. D. Harrison, Chairman 
(Room G) ' 

Acid Pulping Committee—J. M. McEwen, Chairman (Room 
B) 


Paper Manufacture Division (Grand Ball Room) 
R. P. Price, Hammermill Paper Co., General Chairman 


Preparation of Papermaking Materials Committee—F. S. 
Kier, Chairman 

Paper Making (Cylinder) Committee—J. J. Harrison, 
Chairman (Room F) 

Paper Making (Fourdrinier) Committee—N. R. Pxr.uies, 
Chairman (Room E) 


Testing Division (West Ball Room) 
J. p’A. Cuark, Consultant, Longview, Wash., General Chairman 


Nonfibrous Materials Testing Committee—J. P. Casry, 
Chairman 

Pulp Testing Committee—L. V. Forman, Chairman 

Optical Properties Committee—H. E. OBeRMANNS, Chairman 

Microscopy—C. E. Brannon, Chairman 

Paper Testing—A. K. Warner, Chairman 

Packaging Materials Testing—L. E. Stmpru, Chairman 

Container Testing—C. H. Kress, Chairman (Wed. 2:00 p.m., 
Room F) 

Chemical Methods—A. S. O’Brien, Chairman 

Fibrous Materials Testing—E. R. ScHarrer, Chairman 

TAPPI-ASTM Joint Committee on Petroleum Wax (Advisory) 
A. M. Heap, Chairman 


Note: Reports of committee chairmen will be given at this 
session. 


Engineering Division (Room A) (2:00 p.m.) 


C, J. Sister, West Virginia Pulp & Paper Co., General Chairman, 
and W. C, Btoomgutst, General Electric Co., Schenectady, N. Y., 
General Secretary 


Steam and Power Committee—H. R. ARNOLD, Chairman 

Materials Handling Committee—A. P. ScunypErR, Chairman 

Chemical Engineering Committee—J. R. Lrenrz, Chairman 

Mill Maintenance and Materials Committee—H. F. ParKer, 
Chairman 


Mill Design and Economic Aspects Committee—R. A. 
PackarpD, Chairman 


Engineering Research and Machine Design Committee—J. D. 
Lyay, Chairman 


Electrical Engineering Committee—Ray Foster, Chairman 
Data Sheets Committee—H. J. Perry, Chairman 
Drying and Ventilating Committee—M. L. BarKER, Chairman 


TUESDAY, FEBRUARY 19, 1952 


9:15 a.m. Structural Fibrous Materials (Room A) 
K. M. Jenkins, Johns-Manville Corp., Manville, N. J., Chairman 


1. “The Use of Asphalt Emulsions in the Manufacture of 


Insulating Board Products,” by J. J. Perot, Flintkote Co., 
Whippany, N. J. 


2. “A Preliminary Investigation of the Adaptability of the 
General Electric Puncture Tester to the Testing of Struc- 
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tural Insulating Board,” by J. A. Van den Akker and 
Keith W. Hardacker, Institute of Paper Chemistry, 
Appleton, Wis. 


9:15 a.m. 


Plastics (West Ball Room) 


E. C. Jaun, College of Forestry, State University of New York, 


Syracuse, N. Y., Chairman 


3. “Drying of Insulating Boards,” by H. C. Jessen, Johns- 1. ‘Acetylation of Cellulose,” by R. C. Blume, E. I. du 
Manville Corp., Manville, N. J. Pont de Nemours & Co., Inc., Waynesboro, Va. 

4. Report of the Activities of the Structural Fibrous Mate- 2. “Purified Hardwood Pulps for Chemical Conversion. I. 
rials Committee, by E. M. Jenkins, Chairman. Aspen Sulphite and Prehydrolysis—Sulphate Pulps,” by 

F. A. Simmons, R. M. Kingsbury, J. S. Martin, and 

9:15 a.m. Water (East Ball Room) E. L. Keller, Forest Products Laboratory, Madison, Wis. 

eo aie * 3. ‘Mechanics of Adding Latex to Paper at the Head 

A. S. Brspamer, P. H. Glatfelter Co., Spring Grove, Pa., Game 

Se) Chaar oe ae Box,” by H. G. Bimmerman, E. I. du Pont de Nemours 
Pe caie | ee SR tee a & Co., Inc., Wilmington, Del. 

1 “he Activation of Silica and Its Use in Treatment of 4. “Polyamide Resin Suspensoids—A New Tool for the 
Mill Water Supply, White Water Utilization and Waste Paper Converter,” by Harold Wittcoff, M. M. Renfrew 
fe A. E. Griffin, Wallace & Tiernan, Inc., Belle- and Fred B. Speyer, General Mills, Inc., Minneapolis, 
Pn eX ees P by Ea fee tegen Minn. 

2. “Use of Ozone in Water Purification,” by Victor Hahn, 5. “New Methods of Adding Neoprene Latex'to Pulp,” by 


Welsbach Corp., Philadelphia, Pa. 


R. H. Walsh, E. I. du Pont de Nemours & Co., Inc., 


3. “Filtration of Board Mill White Waters,” by J. Howard 
Wright, S. Austin Bicking Co., Downingtown, Pa. 

4. “Discussion of Questionnaire on Analytical Methods and 
Solids Losses Evaluation Procedures for Pulp and Paper 
Mill White Water and Effluents,” by Arthur M. Thurm, 
Champion Paper & Fibre Corp., Hamilton, Ohio. il. 


Wilmington, Del. 


9:15 a.m. Statistics (Room B-C) 


Joun F, Lanemarp, Jr., S. D. Warren Co. Cumberland Mills, 
Me., Chairman 


“A Printer’s Interest in Statistical Quality Control in 


Lower Cost 
Black Liquor 


Evaporation 


Years of 
operation in kraft and soda pulp mills have 
demonstrated the economy of this equipment 
— low first cost, low operating cost, and low 


maintenance. 


Swenson engineers with specialized experi- 
ence in the pulp industry will gladly help you 
work out evaporation and other process prob- 
lems . . . call on them while your plans are 
still in the formative stage. 


More than 500,000 lb of evaporation per 
hour is provided by this multiple-effect 
Swenson Black Liquor Evaporator 


e Evaporators 

e Pulp Washers e Deckers e Filters 
e Digester Blow Condensers 
8 
8 


DIVISION OF WHITING CORPORATION 
15697 Lathrop Ave. Harvey, Illinois 


ARDMORE (Phila.): 9 Rittenhouse Pl. HOUSTON 2: 825M &M 
i 5 : Bidg. 
BIRMINGHAM 3: American Life Bldg. PITTSBURGH 22: 214 Empire Sid 
BUFFALO 2: 610 Jackson Bldg. NEW YORK 7: 30 Church St Fi 
CINCINNATI 2: 729 Fed. SEATTLE 1: 1326 Fifth Ave. — 
Res. Bank Bldg. TORONTO 2: 47-49 LaPlante Ave. 


Surface Condensers 
Turpentine Condensers e Causticizers 
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“ahead full!” 


In answer to the nation’s call for full speed, 
the throttle is open wide at Spencer 
Chemical Company. Deadlines have been moved up 
on large-scale expansion projects now 
under way at Pittsburg, Kansas; Hen- 
derson, Kentucky; and Vicksburg, 
Mississippi. Through this 

accelerated program, 

Spencer hopes to produce more 

and more tons of the vital 

chemicals needed by 

American industry and agriculture. 


Like so many others, your business may require the 
help of versatile Spencer chemicals. To learn 

how Spencer can serve you, write for a copy of 
Spencer Products—a compact, factual booklet which 
outlines the properties, handling and uses of 
Spencer chemicals. You'll find this information a 
valuable aid in charting your course to 

better, more efficient production. 


SPENCER CHEMICAL COMPANY 


Executive and Sales Offices: 
Dwight Bldg., Kansas City 6, Mo. 


FOR INDUSTRY AND AGRICULTURE 


Refrigeration Grade Ammonia « Aqua Ammonia « Anhydrous Ammonia « 
Formaldehyde e« 83% Ammonium Nitrate Solution » Synthetic Methanol « SPENSOL 
(Spencer Nitrogen Solutions) »« Ammonium Nitrate Fertilizer « 


FREZALL (Spencer Dry Ice) « Liquid Carbon Dioxide. 
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Paper Mills,” by O. H. Somers, Western Printing & 

Lithographing Co., Racine, Wis. 

“Significance of Laboratory Sizing Data,” by Ell Dee 

Compton, Monsanto Chemical Co., Everett, Mass. 

3. “Management Reviews a Controlled Operation,” by W. 
A. MacCrehan, Empire Box Co., Garfield, N. Y. 

4. “Case Studies in the Application of Industrial Statistics, 
Part II,” by Charles A. Bicking, U. 8. Dept. of Defense, 
Washington, D. C., and R. T. Trelfa, Watervliet Paper 
Co., Watervliet, Mich. 


bo 


9:15 a.m. Corrugated Containers (Grand Ball Room) 
F. D. Lona, Container Corp. of America, Chicago IIl., Charrman 


Symposium on ‘Corrugated Starch Adhesives,’ Burr 
Menpuin, Cornell Paperboard Co., Milwaukee, Wis., 
Moderator. 
“Résumé of Replies to Starch Adhesives Questionnaire,” 
by Burt Mendlin. 

2. “Starch Formulations and Control of Starch Viscosities,” 
by J. E. Killinger, Penick & Ford, Inc.,.Cedar Rapids, 
Towa. 

3. ‘Advantages and Disadvantages of One vs. Two Starch 
Systems,” by E. 8. Gantt, Corn Products Sales Co., 
Chicago, Ill. 

4, “Fluff, Flutter, Fingerlines and Other Operational Prob- 
lems,” by 8. Drum, Container Corp. of America, Chicago, 
Tl. 

5. “Heat Balance on a Corrugator,” by R. T. Cassady, 
Jackson Box Co., Cincinnati, Ohio. 

6. “Testing and Quality Control,” by D. P. McNelly, Fort 
Wayne Corrugated Paper Co., Fort Wayne, Ind. 

7. Panel Discussion of Papers 1-6 (speakers will constitute 
panel). 


— 


9:15 a.m. 


N. R. Pures, Champion Paper & Fibre Co., Canton, N. C., 
Chairman 


Papermaking (Fourdrinier) (Room CG) 


1. Round-Table Discussion on the ‘Paper Machine Shake.” 


9:15 a.m. Chemical Products (Room D) 


ARTHUR PoLuak, Consulting Engineer, New York, N. Y., 
Chairman 


1. Committee Meeting. 


9:15 a.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (2) (Room E) 

9:15 a.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (3) (Room F) 

2:00 p.m. Preparation of Papermaking Materials (East 


Ball Room) 
F.S. Kier, Byron Weston Co., Dalton, Mass., Chairman 


1. “Mechanical Correction of Two-Sidedness,” by M. J. 
Landberg and P. R. Schreiber, General Dyestuff Corp., 
and H. H. Behrens, Irvin Dyestuff Corp., Ltd. (Canada). 

2. “The Use of Graphic Panels in the Paper Industry,” by 
ena B. Scrivens, Taylor Instrument Co., Rochester, 
AN. ° 

3. “The Beaterpulper,” by Arthur W. Infanger, Cowles Co., 
Cayuga, N. Y. 

4. “Handling Materials in the Paper Industry,” by L. O. 
Millard, Link-Belt Co., Chicago, Il. 

5. “The Hammermill Dirt Separator,” by E. L. Rastatter 
and A. H. Croup, Hammermill Paper Co., Erie, Pa. 


2:00 p.m. Acid Pulping (Room B-C) 


Joun M. McEwen, Weyerhaeuser Timber Co., Pulp Div. 
Everett, Wash., Chairman ; 


1. “Pilot Plant Recovery of Heat and Sulphur from Spent 
Ammonia Base Sulphite Pulping Liquor,” by J. H. Hull, 
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Crown Zellerbach Corp., Camas, Wash., and G. V. Palm- 
rose, Soundview Div. Scott Paper Co., Everett, Wash. 

2. “Acid Pulping Committee Report on TAPPI Strainer 
and Circulation Survey,” by John M. McEwen, Pulp 
Div., Weyerhaeuser Timber Co., Everett, Wash. 

3. “Sulphite Digester Lining Problems,” by William A 
Kraske, Oxford Paper Co., Rumford, Me. 

4. “Magnesia-Base Recovery for the Sulphite Pulping In- 
dustry,” Svarre Hazelquist, Pulp Div., Weyerhaeuser 
Timber Co., Longview, Wash., and Charles E. Rogers, 
Babcock & Wilcox Co., Alliance, Ohio. 

5. “The Manufacture and Properties of Chlorine Dioxide,” 
by E. Kesting, Elektrochemische Werke, Munich, Ger- 
many. 

6. ‘“Soda-Base Sulphite Recovery by the Sulfox Process,” 
by Arthur Pollak, Consulting Engineer, New York, N. Y., 
and Robert S. Aries, Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y. 

7. “Modern Developments in Welded Barking Drum 
Design,” by George M. Dick, Canadian Ingersoll-Rand 
Co., Sherbrooke, Que. 


2:00 p.m. Fundamental Research (West Ball Room) 


Harry F. Lewis, Institute of Paper Chemistry, Appleton, Wis., 
Chairman 
1. “Physical Nature of Hemicelluloses” (Institute of Paper 
Chemistry). 
2. “Effect of Various Constituents of Wood and Pulp on the 
Ignition Point of the Material’ (Institute of Paper 
Chemistry). 


. 3. “A Theory of Alkaline Peroxide Bleaching,’ by D. M. 


Martin, Cornell Paperboard Products Co., Milwaukee, 
Wis. 


2:00 p.m. Corrugated Containers (Grand Bail Room) 
F. D. Lone, Container Corp. of America, Chicago, Ill., Chairman 


Symposium on “Corrugated Silicate Adhesives,’ M. F. 
Knack, River Raisin Paper Co., Monroe, Mich., Moder- 
ator. 


1. “Résumé of Replies to Silicate Adhesives Questionnaire 
and Remarks on Efficient Use of Silicate,’ by E. G. 
Boyce, E. I. du Pont de Nemours & Co., Inc., Wilming- 
ton, Del. 

2. “Effect of Varying Compositions of Silicate on Corru- 
gator Operation,” by R. L. Kreyling, Philadelphia Quartz 
Co., Philadelphia, Pa. 

3. “Proper Mechanical Adjustment for Good Corrugator 
iia as by C. Kreegor, Industrial Corrugated Box 

0. 

4. “Clearances on the Corrugator,”’ by Charles Mitchie, 
Samuel Langston Co., Camden, N. J. 

5. “Steam Supply and Evacuation,” by J. E. Wilske, 
Owens-Illinois Glass Co., Alton, IIl. 

6. Panel Discussion of Papers 1-5 (speakers will constitute 
panel). 


2:00 p.m. Microbiological (Room A) 
R. F. De Lona, Marathon Corp., Menasha, Wis., Chairman 


1. “A Method of Laboratory Evaluation of Chemicals as 
Potential Slimicides,” by S. I. Cohen and Marcine Kahn 
Gallowher Chemical Corp., New York, N. Y, 

2. ‘Performance of Paper Machine Wet Felts. II. Further 
Studies of the Plugging of Felts,’ by D. W. French, 
C. M. Christensen, and 8S. J. Buckman, Buckman Labo- 
ratories, Memphis, Tenn. 

3. “Lever Spore Cloud Method for the Evaluation of Anti- 
mycotic Properties of Paper and Paperboard,” by L. S. 
Vinson, Lever Bros. Co., Cambridge, Mass. 
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4. “Factors Affecting Slime Growth,” by L. A. McKeown, 
Consultant, Plattsburg, N. Y. 

5. “The Effect of Various Pulps on the Biological Activity 
of Phenyl Mercurie Acetate,” by B. F. Shema, Institute 
of Paper Chemistry, Appleton, Wis. 


2:00 p.m. Hydraulics (Room D) 


K. J. Mackenzip, Eastman Kodak Co., Rochester, N. Y., 
Chairman 


1. Committee Meeting. 


2:00 p.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (5) (Room E) 


2:00 p.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (7) (Room F) 


2:00 p.m. Structural Fibrous Materials (Room G) 


Epwarp M. Jenkins, Johns-Manville Corp., Manville, N. J., 
Chairman 


1. Committee Meeting. 


WEDNESDAY, FEBRUARY 20, 1952 


9:15. a.m. Graphic Arts (East Ball Room) 
Frep D. Exxrort, Time, Inc., Springdale, Conn., Chairman 


1. ‘Review of the New Developments in the Graphic Arts,”’ 
by R. H. Simmons, Government Printing Office, Wash- 
ington, D. C. 

2. “Mechanization of Sheet Paper Counting,” by Charles 
Stevens, Charles Stevens, Inc., Toledo, Ohio. 

3. ‘The Relation Between Paper and Gravure Printing,” by 
R. T. Van Derveer, Triangle Publications, Philadelphia, 
Pa. 

4. “Pick Testing of Offset Papers,” by Gordon C. Wheeler 
and Robert F. Reed, Lithographic Technical Foundation, 
Chicago, Ill. 

5. Panel Discussion on “Measurement of Printing Smooth- 
ness’: §. M. Chapman, Optical Supervisor, Printability 
Section, Pulp and Paper Research Institute of Canada, 
Montreal, P. Q.; Kenneth Latimer, Time, Inc., Spring- 
dale, Conn.; G. R. Sears, Institute of Paper Chemistry, 
Appleton, Wis. 


9:15 a.m. Wet Strength (Grand Ball Room) 
Kennetu W. Brirt, Scott Paper Co., Chairman 


1, ‘Methods of Increasing the Efficieney of Wet-Strength 
Resins,” by J. B. Davidson, Plaskon Div., Libbey- 
Owens-Ford Glass Co., Toledo, Ohio. 

2. “Problems in Testing Wet-Strength Paper,” by C. 8. 
Maxwell, American Cyanamid Co., Stamford, Conn. 

3. “A Mill Control Method for Wet-Strength Papers,” 
by A. G. Durgin and W. G. Baker, Brompton Pulp & 
Paper Co., East Angus, P. Q. 

4. Round-Table Discussion of ‘‘Wet-Strength Testing 
Methods.” 


9:15 a.m. Alkaline Pulping and Chemical Engineering 
(West Ball Room) 

HEnry VRANIAN, Chesapeake Corp., West Point, Va., and 

J. R. Lienrz, Union Bag & Paper Corp., Savannah, Ga., Chairmen 

1. “Effect of Chip Size in Kraft Pulping,” by W. J. Nolan 
and Wilson F. Brown, University of Florida, Gainesville, 
Fla. 

2. “Studies in Continuous Alkaline Pulping IT, High Yield 
Cellulose Pulps from Scrub Oak,” by W. J. Nolan and 
W. F. Brown, University of Florida. 

3. “The Debarking of Scrub Oak,” by R. L. Harvin, W. J. 
Nolan, and W. F. Brown, University of Florida. 

4, “Esterification of Tall Oil with Glycerine,” by Robert 8. 
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Aries and Melvin Wolkstein, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

5. “Uniform Cooking by Continuous Kraft Semichemical 
Process,” by A. P. Yundt, Camp Mfg. Co., Inc., Franklin, 
Va. 

6. Paper by E. M. Leavitt, North Carolina Pulp Co., Ply- 
mouth, N. C. 


9:15 a.m, Papermaking (Cylinder) (Room A) 
James J. Harrison, Michigan Carton Co., Battle Creek, Mich., 
Chairman 
1. Round-Table Discussion on ‘Wet End Forming and 
Pressing on Cylinder Machines.” 


9:15 a.m. Papermaking (Fourdrinier) (Room E) 
Noet R. Paris, Champion Paper & Fiber Co., Canton, N. C. 
Chairman 


1. Round Table Discussion of Paper Defects. 


9:15 a.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (4) (Room F) 


9:15 a.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (6) (Room G) 


2:00 p.m. Packaging Materials and Containers (East 
Ball Room) 

L. E. Stmerz, Marathon Corp., Menasha, Wis., Chairman 

1. “Arganoleptic Evaluation of Paper Products for Food 
Packaging,” by L. C. Cartwright, Foster D. Snell, Inc., 
New York, N. Y. 

2. “A Volumetric Gas Analysis Method for Measurin 
Simultaneously Oxygen and Carbon Dioxide Permeabili- 
ties,’ by Arthur H. Landrock and Bernard E. Proctor, 
Massachusetts Institute of Technology, Cambridge, Mass. 

3. “Development of Design Data for Corrugated Fiber- 
board Shipping Containers,” by K. Q. Kellicutt and 
E. F. Landt, Forest Products Laboratory, Madison, Wis. 

4. “Some Observations on the Kinetic Coefficient of Fric- 
tion of Paper,” by Geoffrey Broughton, Lowell Textile 
Institute, Lowell, Mass., and Joan L. Gregg, U. S. 
Envelope Co., Worcester, Mass. 


2:00 p.m. TAPPI-ASTM Technical Committee on Pe- 
troleum Wax (Room B-C) 


A. M. Heap, Scott Paper Co., Chester, Pa., Chairman 
Reports of Subcommittees: 


Strength Tests, J. W. Papenrr, Chairman 

Flow Tests, Hans ScHINDLER, Chairman 

Stability Tests, G. P. Hinps, Jr., Chairman 

Sensory Tests, G. D. FRoNMUELLER, Chairman 
Composition, J. B. Rarurr, Jr., Chairman 

Blocking, M. W. Kane, Chairman 

Sealing and Laminating, G. C. BorpENn, Jr., Chairman 
Scuff-Glass, G. P. Mur.uer, Chairman 


eS CAS CO 


2:00 p.m. Alkaline Pulping and Chemical Engineering 
(West Ball Room) 
Henry VraAnian and J. R. Lirnrz, Chairmen 
Symposium on ‘“Semichemical Pulping.’’ 


1. “Semichemical Process Flow Sheets,” by J. E. Sapp, 
Gaylord Container Co., Bogalusa, La. 

2. “Corrosion Problems in Semichemical Pulping,” by H. O. 
Teeple, International Nickel Co., New York, N. Y. 

3. “Semichemical Liquor Preparation and Recovery,” by 
= P. Whitney, Institute of Paper Chemistry, Appleton, 

is. 

4. “Semichemical Pulping of New England Woods,” by 
Daniel J. Adams, Bird Machine Co., East Walpole, Mass. 

5. “Semichemical Pulping—A Process Study,” by C. W. 
Converse, Sprout, Waldron & Co., Muncy, Pa. 
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if L oe Mi li 2:00a.m. Papermaking (Fourdrinier) (Grand Ball Room) 
8 a ® | Nort R. Putuires, Champion Paper & Fibre Co., Canton, N. C., 
Chairman 
for 


1. “Straw Pulp-Wood Pulp Blends for Various Types of 


grinding Papers,” by 8. I. Aronovsky and A. J . Ernst, Northern 
re | Regional Research Laboratory, Peoria, IIL., and R. J; 
am Seidl and R. M. Kingsbury, Forest Products Laboratory, 


Madison, Wis. 5 

“Fundamentals of Lithography for Paper Makers, by 

R. F. Reed, Lithographic Technical Foundation, Chicago, 

Ill. 

3. “Curl,” by A. 8. Erspamer and W. D. Rice, P. H. Glat- 
felter Co., Spring Grove, Pa. 


fiberizing 


bo 


2:00 p.m. Papermaking (Fourdrinier) (Room G) 


L. P. Tuompson, Personal Products Corp., Milltown, N. J., 
Chairman 


1. Round-Table Discussion on “Tissue Paper Manufacture.” 


| 
2:00 p.m. ASTM-TAPPI Joint Committee on Container _ : 
| 


This mill is equipped with a 3-hp to 10-hp built-in Testing (Room F) 
motor or a V-sheave. It has a revolving disc and E. R. Stivers, Stapling Machines Co., Rockaway, N. J. Chairman 
stationary disc. Built with the precision required 1. Committee Meeting. i 
for laboratory use, the mill has ample stamina for E 
production service. 
The model illustrated is especially adapted for THURSDAY, FEBRUARY 21, 1952 3 
reducing and fiberizing wet materials such as 3 
samples of semi-cooked chips. The front case is 9:00 a.m. Chemical Methods and Pulp Testing (West — 
readily opened for recovery of the complete sample Ball Room) ; 
and for cleaning. A. 8. O’Brien, Eastman Kodak Co., Rochester, N. Y., and . 
Many types of plates are available for specific L. V. Forman, Scott Paper Co., Chester, Pa., Chairman - 
reduction jobs. Adjustment of plates is made with 1. “The Determination of Copper in Wood Pulp with — 
calibrated hand-wheel, graduated for reproducible Tetraethylenepentamine,” by R. M. Kingsbury and 
settings in increments of .001 inch. C. L. Lake, Forest Products Laboratory, Madison, Wis. 
Extensively used in research, industrial, and 2. ‘Determination of Pentosans in Highly Purified Wood _ 4 


Pulp,” by Edgar D. Smith, and L. N. Rogers, Buckeye 
Cotton Oil Co., Memphis, Tenn. 
3. “A Colorimetric Method for the Determination of Pen- 
Other Bauer Laboratory Equipment tosan Content of Highly Refined Pulps,” by T. Davis 
and A.S. O’Brien, Eastman Kodak Co., Rochester, N. Y. 
“ Z 4. “On Sampling of Wood Pulp for Moisture,” by A. P. — 
Bollinghausen, Kimberly-Clark Corp., Neenah, Wis. | 
5. “Routine Determination of Lignin by Modified Tingle 
Procedure,”’ by B. L. Browning and L. O. Bublitz, Insti- 
tute of Paper Chemistry, Appleton, Wis., and Paul E. 
Trout, P. A. Franckowiak, and J. L. Hamm, American 
Box Board Co., Filer City, Mich. 


university laboratories. 


AEG 


9:00 a.m. Papermaking (Cylinder) (Room 4A) 
James J. Harrison, Chairman 


1. Round-Table Discussion on “Stock Cleaning and Refining 
of Waste Paper for Use on Cylinder Machines.” 


aq 


ES 


Bauer-McNett Mead 
Classifier L 
cee aboratory Beater 9:00 a.m. Fibrous Agricultural Residues (Room B-C) 
andard apparatus for Makes complete strength ‘ = 5 : 
fractionating samples of develserentecd coe ae S. I. Aronovsky, Bee ata. Research Laboratory, 
pulp or fluid paper stock pulps in a matter of min- mada dae 
to classify fiber lengths, utes. The charge consists 1. Round-Table Meeting on “Straw Utilization Problems.” 
providing basic data for of 80 grams o.d. pulp at 
the regulation of beating 2% consistency. Gives 
or refining operations. reproducible results. 


1:00 p.m. Annual Luncheon (Grand Ball Room) 


: KennetuH P, G Preside di 
Ask FOR ITERATED EOHEGAN, President TAPPI, Presiding 
1. Introduction of Guests. 


THE B AUER BRO S. CO 2. Presentation of the TAPPI Medal to Raymond S. Hatch, 
a 


ana Pulp & Paper Co., Palatka, Fla., by Robert B. 
TseGhcridau:hve..e ; , ; olf, onsultant, New Canaan, Conn. 
: st : Springfield, Ohio 3. “Scientific and Technical Manpower Problems,” by 
Established 1878 Walter J. Murphy, Editor, Industrial and Engineering 
STRATOS SEN SENN Chemistry, Washington, D. C, 
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For Your Beater... 


Better 


Specify 


Other General Chemical Products 


For the Paper Industry 


‘Aqua Ammonia Sodium Metasilicate 


Chromium Potassium Sulfate Sodium Silicate 


(Potash Chrome Alum) 


Sulfuric Acid 
Bee, .rosphote Tetrasodium Pyrophosphate 
Anhydrous 
Anhydrous 


Glauber’s Salt 
Crystal and Anhydrous 


Hydrochloric Acid 


Trisodium Phosphate 


Sodium Sulfite 


(Muriatic) Anhydrous 
Nitric Acid 
Sodium Bisulfite 
Nigel es BASIC CHEMICALS 


Sodium Fluoride 


Sodium Thiosulfate (Hypo) 


FOR AMERICAN INDUSTRY 
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“GENERAL 
CHEMICAL” 


At the critical “beater” stage, you can’t be too careful 
about the chemicals you use. Time and tests have 
proved to leading paper producers—that for maxi- 
mum sizing and pH control, it’s best to specify 
General Chemical Aluminum Sulfate, and other 
basic chemicals made by America’s foremost 
Alum manufacturer. That way you’re always 
sure of highest quality, purity and performance! 


ALUMINUM SULFATE 


Standard: Lump; Ground, 99% thru 8 mesh, 
95% thru 10 mesh; Powdered, 95% thru 
100 mesh; Liquid, 32° Be. 

Iron Free: Lump; approx. 242", Ground thru 
8 mesh, Liquid, 32° Be. 


SODIUM SULFATE 


(Salt Cake) . . . Paper Makers’ Grade, 
thru 8 mesh, 95-99% NavSOxz. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
5 AO Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta ° Baltimore * Birmingham ¢ Boston * Bridgeport 

Buffalo ¢ Charlotte ¢ Chicago ¢* Cleveland ¢ Denver © Detroit 

Greenville (Miss.) * Houston * Jacksonville * Kalamazoo * Los Angeles 

Minneapolis * New York ¢ Philadelphia »° Pittsburgh © Providence 
St. Louis ¢ San Francisco * Seattle * Yakima (Wash. ) 


In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 


21 A 


Magnesium-Base Sulphite Pulping 


WILLIAM Q. HULL, R. E. BAKER, and C. E. ROGERS 


In THE world’s first sulphite pulp mill, constructed 
by the Swedish chemist, C. D. Ekman, at Bergvik, 
Sweden, in 1874, magnesium bisulphite was used for a 
period of time as a base for the preparation of the cook- 
ing acid (7). As the process developed and came into 
general use, however, limestone was almost universally 
adopted because of its widespread availability and low 
cost. In relatively recent years magnesia-base pulp- 
ing has again received serious consideration and the 
first full-scale commercial plant utilizing the process is 
in operation. 

The sulphite process is second only to kraft as a 
source of chemical wood pulp; production by the sul- 
phite process in the United States in 1950 was approxi- 
mately 3,000,000 tons (Table I). Its origin is gener- 
ally attributed to the efforts of Tilghman, who was 
granted a patent in 1876 entitled, ““Treating Vegetable 
Substances for Making Paper Pulp” (/0). Tilghman 
originally proposed lead-lined, cylindrical vessels as 
digesters and numerous mechanical difficulties re- 
sulted. Ekman, presumably unaware of the Tilghman 
patents, equipped his mill with small rotating digesters 
heated indirectly by means of steam jackets. During 
this same period, A. Mitscherlich developed a process 
in Germany using horizontal, stationary cylindrical 
digesters, indirectly heated by coils of lead pipe, in the 
place of Ekman’s rotating vessels, and Eugene Ritter 
and Carl Kellner, in Austria, operated mills in which 
steam was admitted directly into the cooking vessel. 
The first sulphite mill in the United States, built by 
Charles 8S. Wheelwright in East Providence, R. I., 
was based on Ekman’s work. A few years later, in 
1887, the first Mitscherlich mill in this country was 
constructed in Alpena, Mich. 

Today, chemical pulp is made by three basic proc- 
esses—kraft, sulphite, and soda. In earlier reports in 
this series, the history and manufacture of kraft pulp 
and paper were described in detail, and a comparison 
of process and product characteristics of the three 
basic methods of chemical pulpmaking was given 
(7, 8). This article describes the manufacture of pulp 
by the sulphite process and more especially sulphite 
pulping in which magnesium oxide is used as the base 
of the cooking liquor. 


ECONOMICS OF SULPHITE PULPING 


All chemical pulp making involves the separation of 
cellulose, which serves as raw material, from the un- 
stable and unwanted lignin and other noncellulosic 
components of the wood. In the kraft process, a mix- 
ture of sodium hydroxide and sodium sulphide is used 
to dissolve noncellulosic materials from the wood. 
The soda process depends on the dissolving action of 


Wiuuiam Q. Huw, Associate Editor, Industrial and Engineering Chemistry, 
in collaboration with R. AKER, Weyerhaeuser Timber Co., Longview, 
Wash., and C. E. Rogers, The Babcock & Wilcox Co., Alliance, Ohio. 
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sodium hydroxide alone. The sulphite process differs 
from these alkaline processes in attaining the same ac- 
tion with an acid cooking liquor. 

The more common sulphite process consists of the 
digestion of wood, which has been reduced to chips, in 
an aqueous solution containing calcium bisulphite, 
Ca(HSO;)s, and an excess of sulphur dioxide at tem- 
peratures from 130° to 150°C. In order that the chips 
be completely impregnated with cooking liquor, the 
temperature is raised slowly during the first few hours 
of the cook. A cooking time of from 7 to 12 hours is 
required. The pulping process involves two principal 
types of reactions, which are probably concurrent: the 
reaction of the lignin with the bisulphite and the hy- 
drolytic splitting of the cellulose-lignin (9). _Hemi- 
celluloses are hydrolyzed to simpler soluble compounds, 
and the extraneous wood components are also acted 
on. Not dissolved is the resistant cellulose which ac- 
tually is sulphite wood pulp. This is separated from 
the cooking liquor and processed into a finished pulp 
product. The cooking liquor is prepared from sulphur 
dioxide gas (obtained from burning sulphur), which is 
absorbed in water in the presence of limestone to form 
calcium bisulphite. 

The cellulose content of various woods in the United 
States ranges from 51 to 65% (4), and since this is the 
primary constituent that is desired in the end pulp 
product, it follows that approximately half of the wood 
charged is dissolved by the cooking liquor. The com- 
position of the dissolved fraction varies with the specific 
process used, but, generally, the chief organic com- 
ponents are modifications of lignin and the more read- 
ily dissolved carbohydrates and their modifications. 
The by-product liquor resulting after the separation of 


the cellulose is called sulphite residual liquor or red. 


liquor. It has been estimated that for every ton of 
sulphite pulp produced, there result 2000 gallons of the 
waste liquor containing 12% solids (6). Of the solids, 
as much as 65% is lignosulphonic acid; 20%, reducing 
sugars; 8.4%, sugar-sulphur dioxide derivatives; and 
6.7%, calcium. The composition varies and depends 
on the wood used and cooking conditions. 

In the United States and Canada, about 4,000,000 
tons of sulphite pulp are produced annually. Conse- 


Table I. U.S. Sulphite Pulp Production (13) 
————— Thousand short tons————_——_, 
Year Bleached Unbleached Total 
1941 1703 1216 2919 
1942 AG 1213 2930 
1943 1553 883 2436 
1944 1523 863 2386 
1945 1544 816 2360 
1946 1692 784 2476 
1947 1902 894 2796 
1948 1909 902 2811 
1949 1829 707 2536 
1950 2111 744 2855 
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Vinyl Acetate 


COPOLYMER 


in Solution 
Made to YOUR Order 


for— 


e Adhesive Formulations 

e Heat-Seal Coatings 

¢ Solvent-Reactivating Coatings 

e Grease-Proof Coatings 

e Laminations 

e Gloss Coatings for Paper 

e High Solids Lacquers 

e Protective Coatings Requiring Good Adhesion 


Now you can get vinyl acetate copolymers in solution—custom- 
made to meet your own requirements. National has developed 
processes that yield copolymers whose intrinsic differences in 
chemical structure from that of polyvinyl acetate give them cer- 
tain unique properties. 


Solutions of these copolymers give improved adhesion to a wide 
variety of difficult surfaces. They can be supplied— 


e In a wide range of molecular weights 
e In various solvents 


e In concentrations ranging from low to unusually high 
solids content 


e With either increased or decreased residual tack 


The uses mentioned above are just a few of the many potential 
applications for these versatile materials. If any of these uses 
suggests an answer to one of your problems, we'll be glad to 
work with you in developing the right base and the right formu- 
lation to do your job. 


For years we’ve polymerized vinyl acetate in solution 
form, perfecting our manufacturing processes to “tailor” 
these solutions exactly to our own needs in adhesive for- 
mulations. We have recently expanded our capacity, so 
that now the technical background and quality control 
know-how that this experience has given us is available 
to you. For further information or technical assistance, 
mail in the coupon. 


RESYNS® 
@ 


ADHESIVES 


National Starch Products Inc. 


RESYN DIVISION, National Starch Products Inc. T r 
270 Madison Avenue, New York 16, N. Y. r 
YES—We are interested in Vinyl Acetate Polymers and Copolymers in solution | 
(application). 

Please have one of your representatives call on us. | 
— Title 

| 

l 

Street Address : 
Zone=== slates == | 
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quently, the volume of waste liquor is enormous, and 
the dissolved components of the wood weigh approxi- 
mately 4,900,000 tons. The disposal of this vast 
amount of organic matter has become a problem in 
nearly every area where sulphite pulp is produced, 
particularly because some of the sugars and organic 
acids become consumers of oxygen and thus pollute 
streams into which the waste liquor is directed. 

During the past 15 years interest in the disposition 
of sulphite waste liquor has been stimulated consider- 
ably by public reaction and industrial and legal efforts 
to eliminate stream pollution of all types. Since more 
than half of the raw material entering the pulping 
process appears in the waste liquor as dissolved organic 
solids, the economic aspect has also encouraged exten- 
sive study. Investigations of the waste liquor problem 
have thus followed two lines of endeavor—disposal and 
utilization. 

In order that there be relatively little decrease in the 
dissolved oxygen content in waters into which sul- 
phite waste from mills is discharged, waste liquor dis- 
posal has had as its objective the reduction of the 
biological oxygen demand of the waste liquor. In- 
cluded in these studies have been the use of trickling 
filters, reaeration, or chemical alteration of the carbo- 
hydrate portion of the liquor. All these methods re- 
quire equipment, power, and maintenance, and result 
in a higher cost of the pulp produced. 

None of the suggested treatments seeks to recover the 
carbohydrate portion of the waste liquor. Utilization 
of the solids in the waste liquor has been approached by 
many who have endeavored to convert the organic 
material into useful chemical compounds or to ex- 
tract from the liquor, by precipitation or other means, 
the lignin or carbohydrates in such a manner that they 
will find commercial outlets. Varying degrees of suc- 
cess have resulted. Among the principal products 
which have been investigated or proposed are alcohol 


by fermentation of the waste liquor; yeast produced by 
the fermentation process; vanillin from the lignin pres- 
ent; oxalic acid; tanning material; road binders; 
special cements; Portland cement accelerator; core- 
binders; and plastics from the lignin present. A recent 
report in this series described the production of food 
yeast from sulphite liquor (8). 

Another important consideration is the heat value 
of tne dry organic solids in the waste liquor which 
ranges between 7000 and 8000 B.t.u. per pound. This 
material, under proper conditions, offers a valuable 
source of energy, in the form of fuel, which might be 
supplied to convert wood into chemical pulp. Some 
years ago, it was realized that if, in the process of 
utilizing the organic solids as a source of energy, it was 
possible to recover the chemicals used for producing the 
pulp, there would result a cyclic process in which all 
of the resultant products could be utilized by the pulp 
manufacturer. Attempts to develop such a process 
brought forth numerous proposals to evaporate the 
sulphite liquor from calcium-base pulping and use the 
concentrated liquor as fuel. Approximately 9000 to 
10,000 pounds of steam can be produced from the 
waste liquor resulting from the production of 1 ton of 
sulphite pulp. However, these proposals were not 
particularly attractive except as a means of waste 
liquor disposal because the digesting chemicals are not 
recovered in a form to permit their re-use in the process. 
Calcium and sulphur are recovered as calcium sulphate, 
and as the calcium sulphate cannot be broken down 
into calcium oxide during the use of the concentrated 
liquor as a fuel, its recovery as a cooking chemical is not 
possible. 

Sodium and ammonia have been substituted for 
calcium as a pulping base and are used in a limited 
number of commercial plants. However, the recovery 
of the bases as usable chemicals for the sulphite pulping 
process is complicated and costly. 


Trade Glossary 


Total sulphur dioxide: Total SO2, determined by titration accord- 
ing to TAPPI Standard T 604 m, expressed as per cent total SO, 
Free sulphur dioxide (‘‘available’’ SOz): Sum of actual free SO2 
plus one half the SO2 combined as bisulphite, determined by titra- 
tion according to TAPPI Standard T 604 m, expressed as per cent 
free SOs 

Combined sulphur dioxide (‘‘nonavailable’” SO2): SO2 combined 
with base as monosulphite, determined by difference of free SO, 
and total SO2, expressed as per cent combined SO» 

Sulphur dioxide: SOz gas made by burning sulphur or pyrites 
with sufficient air to form SOz 

Bisulphite liquor base: Magnesium oxide used in preparation of 
bisulphite cooking liquors 

System of finished acid: Bisulphite liquor prepared by com- 
bination of SO2 and base in presence of water, with excess of SOs in 
solution 

Storage acid (also known as raw acid): System acid in reserve 
for transfer to acid accumulators for fortification by injection of 
additional SO2 

Accumulator acid: Storage acid held in pressure vessels during 
fortification by SO2 in digester-relief gas 

Cooking liquor: Accumulator acid ready for use in the digester 
cooking operation, after fortification is completed 

Digester liquor: Cooking liquor as it exists in digester at various 
stages during progress of cooking operation 

Digester to relief: Gas withdrawn from top of digester during 


early stage of cooking operation and returned to accumulator to 
conserve SOz2 and heat 


Digester side relief: Digester liquor withdrawn by side relief 
from upper section of digester in early stages of digestion and 
returned to accumulator or storage to conserve SOs and heat 


Digester on-side test: Test of digester liquor for total, free, and 
combined SOz just before digester is put on side relief 


Digester off-side test: Test of digester liquor for total, free, and 
combined SOz just after digester is taken off side relief 


Digester blow-down test: Test of digester liquor for total, free, 
and combined SOz at beginning of pressure-relief period toward 
end of digestion 


Digester dump test: Test of digester liquor for total, free, and 
combined SOs just before digester is dumped 


Sulphite waste liquor or red liquor: Spent liquor from sulphite di- 
gestion (containing dissolved constituents of wood) removed 
from pulp as digester is dumped 


Weak red liquor: Sulphite waste liquor (approximately 15% 
solids) which is further concentrated in cascade and multiple 
effect evaporators. 


Strong red liquor: Sulphite waste liquor (60% solids), which has 
been through evaporators 


Sulphur consumption: Pounds of sulphur (from elemental sul- 
phur, pyrites, or SOz) consumed per ton of air-dry pulp, deter- 
mined from operating and inventory records. 


Magnesium oxide consumption: Pounds of base material con- 


sumed per ton of air-dry pulp, determined from operating and 
inventory records 
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It may cost pennies more in the can. . . 
But it costs dollars less on the tank — 


HERE’S Only one sensible way to measure cost 

when you buy paint to protect a_ 10,000 
gallon tank from corrosive attack, and that’s cost 
per year per square foot of protection. A 10% sav- 
ing in cost per gallon in the can doesn’t mean a 
thing if the paint fails on the tank. More coverage 
per gallon is just another headache if the paint 
film on the tank is ‘protection thin.” 


When you ask a paint film a few thousandths 
of an inch in thickness to protect equipment cost- 
ing thousands of dollars, it just doesn’t pay to 
buy anything less than the best, no matter how 
many pennies you save in cost per gallon. 


That’s why you'll find chemical plants with low 
cost maintenance records use Tygon Paint almost 
exclusively: to protect concrete or steel tanks, 
structural steel work, walls, ceilings, and 
machinery and equipment exposed to corrosive 
fumes. They know the few cents more per gallon 


means dollars less per year. 
394 B 


U. S. STONEWARE 
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About 1936, Tomlinson of Howard Smith Paper 
Mills, Ltd., found that, contrary to the generally ac- 
cepted view, when a pure magnesium-base liquor is 
burned, magnesium sulphate did not reduce to the 
sulphide in the presence of carbon, but instead had the 
unique characteristic of reducing to the oxide with the 
liberation of sulphur dioxide. When the liquor is 
burned under certain furnace conditions, the oxide 
produced is exceedingly reactive in combining with sul- 
phur dioxide. He also found that the magnesia-base 
liquor could be evaporated to high concentrations with 
comparative freedom from insoluble scale formation. 
These discoveries are the heart of the cyclic magnesia- 
base process of pulping wood by the sulphite method 
(Garey 

The first pilot plant to make pulp by the new cyclic 
process was installed as a joint venture by the Howard 
Smith Paper Mills, Ltd., and The Babcock & Wilcox 
Co., in 1937 at the Cornwall, Ont., mill of Howard 
Smith. In 1940 these companies announced the re- 
sults of several years of joint experimental work and 
pilot plant operation of the magnesium oxide cyclic 
process (12). At about the same time, Weyerhaeuser 
Timber Co. was independently developing the same 
process, and a pilot plant was operated at the company’s 
Longview, Wash., plant. A commercial digester was 
satisfactorily operated for about a year using magne- 
sium-base acid, with recovery in a pilot plant furnace. 
The results of this pilot plant operation have been pub- 
lished (2). 

Inasmuch as the three companies had common ob- 
jectives in developing the magnesia-base process and 
in order to eliminate further duplication of effort, a 
cooperative arrangement was worked out by which all 
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the experience gained in the several pilot plant opera- 
tions and earlier research would be utilized in the con- 
version of a single commercial sulphite mill. An ef- 
ficient and economical answer to the utilization of sul- 
phite waste liquor could then be offered to the pulp 
industry. The Longview, Wash., mill of Weyerhaeuser 
Timber Co. was selected as the first mill to be converted 
to the magnesia-base process. It is one of the three 
branches of Weyerhaeuser’s pulp division, which also 
operates a sulphite pulp mill at Everett, Wash., and 
sulphate pulp mills at Springfield, Ore., and Longview. 


LONGVIEW, WASH., MILL OF WEYERHAEUSER 
TIMBER CO. 


The sulphite pulp mill at Longview produces ap- 
proximately 275 air-dry tons of pulp every 24 hours. 
Annual raw materials required for production of this 
output are shown in Table Hl. Pulpwood is chiefly 
Table II. 


Approximate Annual Requirements, Weyer- 
haeuser’s Sulphite Mill 


Water, millions of gallons................ 6, 
Sulphur, tons? 5. scape nee eee D; 
Magn esiumoxides tOUS asst 2, 
Chlorine, tonsee. ceo eee eee 4, 
Sodiumphydroxides: tons sane 2 
Lime, t0nSie. 4005 4 con ieee eee 

Wood), air-dry. tons eee eine eee 225, 


hemlock (85%) and white fir (15%) which is grown at 
the company’s St. Helens’ tree farm in southern Wash- 
ington, a part of Weyerhaeuser’s 2,000,000 acres of 
timberland. Logs are brought by rail to Longview, 
where they are dumped into the Columbia River ad- 
jacent to the mill site for convenience in handling and 


MgO sulphite and kraft mills at Longview, 
Wash. 


Tall unit is acid fortification tower; center build- 
ings are MgO recovery plant. 
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of better sizing... 


at lower cost with MERSIZE 


the original chemical size 


No Johnny-come-lately, Monsanto Mersize has been hard 
at work for years cutting sizing costs. And, for years this proved sizing 
agent has saved mill men more’ than $1,000,000 annually. 


And that’s only a beginning. On all types of paper and board, Mersize 
saves three cents on every pound of rosin 

,.. Saves over $1 per ton of paper or board 

... cuts sizing costs one-third. 


It’s only good common “cents” to use time-tested Mersize in your plant. 
To take full profit-advantage of Monsanto’s years of experience 
with chemical sizes and application know-how in the mill. 


There’s Mersize CD-2, for better sizing against water solutions 
than any other engine sizing agent—and Mersize RM, 

a new Mersize-rosin combination with additional advantages 
in ease and economy of handling. 


Write today for full information. 


MONSANTO CHEMICAL COMPANY, Paper Chemicals Department, 
Merrimac Division, Boston 49, Mass. Mersize:Reg. U.S. Pat. Off. 
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sorting. Log ponds are provided for species of wood 
to be used in the various operations. A typical saw- 
mill log haul lifts the logs from the water, and the 
logs are sawed to 24-foot lengths by a circular saw. 

A chief requirement of quality in the production of 
pulp is that it be substantially free from dirt, particles 
of bark, and other objectionable matter. Thus logs 
must be completely cleaned of bark before processing. 
At Longview, this operation is performed by a hydraulic 
barker. The development of the hydraulic log barker 
during World War II by Weyerhaeuser introduced new 
economies in wood utilization and has now been adopted 
by many mills on the West Coast. The barker is of 
the chain-rotating type. As logs are rotated at a speed 
of approximately 4 r.p.m., water, at 1400 p.s.i., is 
applied through jets mounted on a traversing carriage 
moving at a maximum speed of 50 feet per second in the 
lengthwise direction of the log. Approximately 900 
gallons of water per minute are used. After the log has 
been rotated one complete revolution, the barking 
nozzles are forced into a small end chamber out of 
contact with the log. The log-turning chain and sup- 
porting arms are lifted from the log, which is then 
ejected by an unloading mechanism. At this point, a 
new log is fed into the barker and the process repeated. 
One pass of the jet stream usually removes all the bark, 
but any that remains is removed by men called ‘‘spud- 
ders.”’ Logs above 40 inches in diameter are reduced 
by band saws before further processing. Prewar bark- 
ers were broadly of two types—rotating knife barkers 
and drum barkers; the former is rapidly becoming 
obsolete. From the hydraulic barker, the bark is 
sent to a waste heat furnace, and the barked logs are 
ready for further processing. 


In order that the cooking liquor may penetrate the 
wood quickly, completely, and uniformly, pulpwood 
must be reduced to chips for chemical pulp manu- 
facture. This procedure is known as chipping and 
produces wood sections of uniform size, usually about 
>/s to 3/4 inch wide and !/s inch in thickness. Pulpwood 
blocks from barking machines or storage which have 
been accepted as “‘clean”’ are fed directly to the chipper 
for this operation. 

At Longview, logs are fed at a rate of 1 foot per second 
from a conveyor by sliding them lengthwise down an 
inclined chute and into the chipper spout. The wood is 
supported by a bed knife and chipped off as it comes 
into contact with four knives in a revolving steel disk, 
170 inches in diameter and 7 inches thick; the disk is 
rotated by a 1500-hp., 240-r.p.m., synchronous motor. 
Average chip size is '/i. inch. In other installations, 
chippers with 8, 10, or 12 knives are in general use. 
Chips are screened for removal of slivers, knots, and — 
fines and are conveyed by a rubber conveyor (30 
inches wide and */; mile long) to a chip storage building 
which has a capacity of 1895 air-dry tons of chips — 
equivalent to approximately 50 cooks. ' 3 

The manufacture of pulp by magnesia-base pulping — 
can be briefly summarized: chips prepared as described — 
are cooked in an acid liquor. Lignin and other non- 
cellulosic materials are dissolved during the cooking or 
digesting step by the active cooking chemicals—mag- 
nesium bisulphite and sulphur dioxide in aqueous solu- — 
tion. The nondissolved material is practically pure 
cellulose and is separated from the liquor on vacuum 
washers; after screening and bleaching it is subse- 
quently processed into pulp sheets (Fig. 1). 

The balance of the process is concerned with recovery — 


Pulp dump tanks 


Four of these tanks, 70 feet long and 17 feet in diameter, are used in pairs. 
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The next time you need precise, long-lived rolls for 
machine, board, glassine and super calenders, breaker 
stacks, smoothing presses, etc. . . . specify “FARREL.” 
Behind the exceptional quality of these rolls lie almost 
a century of roll-making experience, plus the develop- 


ment of highly specialized plant facilities and exacting 
methods of quality control. 


Farrel rolls are made in the largest shop in the world 

: x wee, devoted to the production of 
rolls designed to meet your needs 
FARREL ROLLS exactly. Here you can obtain rolls 
Suleheedeas in any size from 5” to 72” in 
diameter and up to 312” face 
length, made of the metal or 
metal alloy best suited to your 
requirements. 


Send for a copy of bulletin 116 
which tells you why it pays to 
specify FARREL ROLLS. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Soles Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston 
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: The 
SPROUT-WALDRON 


refiner is the : 
leading producer of 


semichemical pulp 
y! 


OUTS FOR THE ASKING! 


BETTER FIBERS —a factual file on successful 
SEMICHEMICAL PULPING operations is avail- 


able upon request! Write Sprout, Waldron & 
Company, Inc., 38 Logan Street, Muncy, Pa. 
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Cutaway view of a typical collection unit. 
The Ranney Process is simply one of 
purifying ground water by percolating it 
through sand and gravel. 


Get pure. 


low cost water 


for 


your plant 


by the 


Ranney Method 
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EI. «| Reinf, Concrete |.-- 74 
P| -. ~ACaisson Sealed |.:..: 
ae iedhs Bottom hives 


: Horizontal 
“| Screen Pipes 
200'-300' Jong, each 


A Ranney Collector can produce as much water as several verti- 
cal wells located in the same formation. Water produced is clean, 
free from turbidity, organic matter, pathogenic bacteria, and at 
the same time, usually lower in temperature than water produced 
by conventional methods. 

More than 90 Ranney Water Collectors have been installed 
throughout the United States with capacities ranging from 200,- 
000 to 64,000,000 gallons per day. Among those firms using a 
Ranney Collector are: The Mead Paper Corporation at Chillicothe, 
Ohio; Centra! Fibre Products Co., Quincy, IIl.; International 
Paper Co., Spring Hill, Alabama, and others. 


For complete information, send for 20-page brochure, “The Ranney 
System of Water Production for Industrial and Municipal Use.” 


WATER SUPPLIES, INC. 


Water Supply Engineers and Contractors 
841 Alton Auenue, Columbus 9, Ohio 
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and re-use of the chemicals used in digesting the wood. 
The sulphite residual liquor or red liquor recovered as 
filtrate from vacuum washing the pulp is evaporated to 
55 to 60% solids in multiple-effect evaporators and 
burned in a special furnace. In the incineration of the 
liquor, heat is created for the boilers and magnesium 
oxide and sulphur dioxide are formed and leave the 
furnace with the flue gas. The highly reactive mag- 
nesium oxide is collected in multiclones and conveyed to 
absorption towers, where it is re-used in making cooking 
liquor. Sulphur dioxide gas from the furnace is cooled 
and fed into the bottom of the towers; magnesium 
oxide, as a water slurry, is fed to the top of the towers. 
The acid is fortified to standard strength with make-up 
sulphur dioxide obtained from the burning sulphur. 


Cooking 

There are eight cookers or digesters at the Longview 
mill. These are large cylinders, 6400 cubic feet 
each, equipped with conical bottoms and bell tops. 
The digesters are fabricated from 1-inch mild steel 
plate and have a double acid-resisting brick lining; over- 
all height is 52 feet and diameter is 16 feet. The rated 
capacity of each digester is 16 tons of air-dry pulp per 
cook. Each digester is equipped with an indirect 
steam heater to prevent dilution of the waste 
liquor with steam condensate. These single-pass tube 
heaters are made of type 316 stainless steel, with a 
total heating surface of 450 square feet per heater; 
steam is used at 124 p.s.i.g. and 410°F. Steam require- 
ments for pulp digestion and other processing steps 
are shown in Table IIT. 

Wood chips are carried by a belt conveyor to a 42- 
inch filling belt over the digesters. The filling hopper 
can be moved from digester to digester for charging. 
A charge consists of approximately 62 tons of chips 
(47.8% water), which is fed through the top of the 
digester. The head is then bolted down and pulp 
sheets are used as gasket material. The “hot acid” or 
Chemipulp process is used: acid at 65°C. is fed into the 
digester from the acid accumulator at a ratio of 4.0:1 of 
oven-dry wood charged. Total acid to a digester is 
approximately 21,000 gallons. Red liquor at 160°F. 
is added to fill the digester. Approximately 6000 to 
7000 gallons are required. Cooking acid compositions 
at various points in the process are shown in Table IV. 

Cooking liquor is circulated through the heater and 
digester by a centrifugal pump (4000 g.p.m.) driven 
directly by a 75-hp., 2200-r.p.m., 2200-volt motor. 
Collector rings or strainers, made of type 316 stainless 
steel, with °/,.-inch holes spaced !/3. inch between 
centers, are located at the bottom of the cylindrical 
section of the digester. The circulating liquor passes 


Table III. 


Steam Requirements 


Steam 

used/ton 
2 air-dry Pressure Temp., 
Use pulp, lb. D-8.4. Cas 


3200 40 320 
3200 125 416 


Red liquor evaporation 
Pulp digestion 


MgO furnace operation 850 40 320 
Bleach plant 1175 125 416 
Pulp drier 3150 35 . 


Wood barker ; 

Misc. (acid making, heating, auxiliary 
equipment) 100 125 416 

Steam generated in waste heat boiler 
of MgO recovery furnace 


1000 125 416 


7800 620 720 
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Table IV. Temperatures and Typical Cooking Acid 
Analyses 

————-Sulphur dioxide, %- ——s 

Com- Temp., 
Total Free bined 2G 
Furnace gas absorption tower 4.60 2.30 2.30 31 
Fortified raw acid 5.79 3.50 2.25 32 
Storage tank acid 6.50 4.50 2.00 36 
Low pressure accumulator 8.40 6.50 1.90 50 
High pressure accumulator 8.60 7.00 1.60 65 


through the strainers and heaters, and then the flow is 
divided; 25% goes to the bottom digester fitting and 
the remainder, through a header ring, to three spray 
nozzles at a point neai the top of the digester. 

At the end of 3.5 hours, the temperature reaches 
139 to 140°C., and the pressure is approximately 90 
p.s.i. Steam to the circulating system is cut off just 
before the maximum temperature is reached. At this 
point, cooking liquor is relieved by side relief to the ac- 
cumulator to a level of 13 feet from the top of the di- 
gester. This decreases the quantity of liquor that must 
be removed from the pulp later and provides gas space 
for later “gassing off” or relief of sulphur dioxide and 
steam to the acid-fortifying system. At the end of 7 
hours the circulation of the cooking liquor is stopped 
and digestion is almost completed. 


Dumping and Washing 


A departure from the conventional practice of blow- 
ing a digester into pits is practiced in this particular 
magnesium oxide plant. When the cook is completed, 
the pressure is relieved to near atmospheric. This is 
done in two steps: from 90 to 35 p.s.i., the pressure is 
relieved into the accumulator; from 35 p.s.i. to as near 
as possible to atmospheric, it is relieved to the acid 
storage tanks after being passed through a single-pass, 
indirect heat exchanger. An eductor is used to shorten 
the time required to relieve the digester to zero pres- 
sure, and approximately 20 minutes are required for 
this additional relief. The digesters are connected 
to a common header and the stock is flushed out 
by back-filling with red liquor and pumping. Red liquor 
is pumped to the suction side of the digester circulating 
pump and can be diverted to the bottom, top, or col- 
lection ring section of the digester. In the flushing or 
dumping step, the pulp is diluted to approximately 
3.5% air-dry consistency. A trap, commonly called a 


“brick catcher” is in the flow line between the digesters — 


and the dump tank. The brick catcher removes any 
particles which the pulp may have picked up from the 
lining of the digesters. 

The 70-foot steel dump tanks, which are connected 
and used in pairs, are of unusual design and novel ap- 
pearance. The tanks are set at a slope of 7/3, inch per 
foot, the low end being 3 feet above floor level. Each 
pair of these tanks provides capacity of 183,000 gallons; 
circulation is provided by 500-r.p.m. pumps operated 
by 20-hp., 550-volt motors with V-belt drive. The pulp 
is pumped from the dump tanks by a centrifugal pump 
(2300 gallons per minute) operated by a 40-hp., 550- 
volt, 1800-r.p.m. motor. 


In the dumping step, only 5 to 10 pounds of sulphur 
per ton of pulp flash off as sulphur dioxide gas. Even 
though the pressure at the time of dumping is very 
nearly zero, the static head on the digester prevents 
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EXCLUSIVE FEATURES 


OF THE VICTORY BEATER 


1. Controlled Flow — uniform, 
positive fibrillation 


2. Pressurized bedplates 


3. Absolute control up to 40 
tons bedplate pressures 


4. Centralized bedplates assure 
100% roll-bedplate contact 


5. Highest effective inch cut 
potential 


6. Horizontal roll oscillation 
makes bars self-honing 


7. Lowest maintenance cost 
8. Tailored-to-your-plant, 
low-cost installation 


9. Spherical, anti-friction 
roller bearings 


10. 1000 gallons per minute 
capacity 


11. Highest quality, high tonnage 


production 


12. All-time record for 
continuous production! 


VICTORY BEATERS are made in two styles: 
(a) Single Roll units for handling batches 
as small as 500 pounds. (b) Multi-Roll 
units with two, three, or more rolls for 
treating 100, 150, 200 or more tons per 
days on a continuous production basis. 


All the facts and figures are available for 
your examination. For complete informa- 
tion, write, wire, or phone today for 
Booklet f 152. 


HIGHEST 
MECHANICAL ADVANTAGE 


yree that mechanical 
the force which per- 
ine to the force which 


Webster and enginee 
advantage is “the ra 
forms useful work of a 
is applied to the mach 


Sectional View 


To our sales department, that definition means the efficiency, 
economy and high production for which the Controlled Flow 
VICTORY BEATER* is famous. To you it means more and better 
stock refining at a lower cost... often the difference between 
profit and loss, success and failure. 


*Patents issued and pending. 


THE NOBLE & WOOD MACHINE CO. 


Paper Mill Machinery 


HOOSICK FALLS ¢ NEW YORK e U.S.A. 


Mid-West: Ronningen Engineering Sales »* Vicksburg, Mich. 
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West Coast: Dan E. Charles Agency + 706 Jones Bldg. + Seattle 1, Wash. 
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Designed as a Superior Surface Size, 
Nopco* 2252-A combines with rosin 
to make an effective Beater Size 


For many years, Nopco wax sizes internally applied 
lave set the standard for quality, uniformity and superb 
serformance. The designations Nopco 2251 and Nopco 
2252 have come to symbolize beater sizes that couldn’t be 
deat! 


For what sometimes seems as many years, the same 
esolute research that resulted in the internal sizes has been 
iimed at the development of a stable surface size. Per- 
istence and patience have paid off in the formulation of 
Nopco 2252-A. For here you'll find an acid-stable wax 
ize for surface sizing as matchless as our alum-sensitive 
oducts for engine sizing. For Nopco 2252-A... 


...is highly resistant to acids, alum and alkali 


1HADIM ARE 
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. . . possesses unusual stability to mechanical 
agitation (such as centrifugal pumps) 


... is absolutely uniform, assuring unvarying 
results day after day. 


Moreover, Nopco 2252-A has proved exceptionally 
satisfactory as a beater size in conjunction with rosin in 
the proper balance. 


Yes, here indeed is a “double-duty” size—one highly 
efficient for surface sizing yet equally useful for internal 
application. 


You'll want to profit by trying Nopco 2252-A now. 
Our technical representative will gladly give you full in- 
formation or arrange for a supervised run in your own 
mill soon. Invite him to discuss Nopco 2252-A the-next 


time he calls, or write. 
*T.M. Reg. U.S. Pat. Off. 


NOPCO CHEMICAL COMPANY 


HARRISON, NEW JERSEY 


Branches: Boston, Chicago, Cedartown, Ga., Richmond, Calif. 


relieving all the free sulphur dioxide. Also, it is not pos- 
sible to obtain good circulation at the latter part of the 
cooking cycle. This sulphur dioxide is recovered by 
venting the dump tanks to the furnace flue gas absorp- 
tion system. 

Some of the early proposals for the magnesium oxide 
process indicated that ratios as low as 2.5 pounds of 
total liquid per pound of oven-dry wood could be used 
satisfactorily (6). At the present time, the ratio has 
been reduced from 5.1:1 (calcium-base pulping) to 4.0:1 
and the reduction thus far saved 6000 to 7000 gallons 
of cooking acid per digester charge. Ratios between 
2.5:1 and 3.5:1 are still considered as practical for 
future operations, and additional savings in cooking 
liquor and consequently steam for cooking and evapora- 
tion will be realized. 

Prior to washing, the pulp is freed of knots by four 
3 by 4-foot vibrating knotters operated in parallel. 
Screens are constructed of */:.-inch type 316 stainless 
steel and openings are */s inch in diameter. The stock is 
assisted through the screen plate by vibration of the 
screen frame. Oversize material, knots, etc., retained by 
the screen are carried to the discharge end of the screen 
frame and dropped into a tailings trough. No attempt 
is made to recover the residual waste liquor in the 
knots since the quantity is small. Knots and oversize 
particles of pulp are defibered and mixed with screen- 
ings and sold for boxboard manufacture. 

Material passing through the */s-inch openings is 
ready for washing and filtering and passes by gravity 
to a three-stage vacuum washer. Three 8 by 16-foot 
stainless steel vacuum washers, set in concrete vats 
with acid-resistant tile linings, are used. The pip- 
ing arrangements and liquor circulating systems are 
similar to a conventional brown stock washing system 
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Table V. Longview Mill Production Control Data 
(All Tests by TAPPI Standards or Modifications) 


= ——-Pulp grade——_—— — 
Paper- 
making Nitrating Absorbent 
Per cent of total production 80 10 10 


Chemical testing of pulp, % 


Alpha-cellulose 90.2 92.9 91.2 
Beta-cellulose 1.4 1.9 2.4 
Gamma-cellulose 8.4 5 Pe 6.4 
Ash 0.15 0.12 0.09 
Fe 0.0003 0.0004 - 0.0004 
Cu 0.0005 0.0005 0.0006 
Ca 0.09 0.06 0.06 
Si 0.006 0.006 0.005 
Ether-soluble extractives 0.35 0.32 0.28 
Alcohol-soluble extractives 0.04 0.02 0.04 
Total pitch 0.39 0.34 0.32 
Copper No., Schwalbe-Hag- 

glund method i 5} 12 1.6 
10 % KOH solubility, % 13.3 11.6 15.8 
Viscosity, centipoises 247 135 134 


Physical testing of sheets 
Brightness, % on G.E. instru- 


ment 88.0 88.0 88.0 
Bursting strength (Mullen), 

p.s.i./unit wt. X 100 135 110 120 
Aggregate tear, Elmendorf 

units/basic weight 1.6 1.9 1.6 
Fold endurance 600 400 500 


normally used in a kraft mill. The effluent from the 
third stage is pumped and sprayed on the pulp mat of 
the second stage; the effluent from the second stage is 
sprayed on the first-stage pulp mat. Temperature is 
maintained at approximately 180°F.; vacuum on drums 
is 3 inches of mercury. The filtrate from the washer, 
containing about 14 to 15% solids, goes to the weak red 
liquor storage tank for subsequent evaporation. The 
washed pulp at approximately 3% air-dry consistency 
goes to the unbleached pulp storage tank. This is a 


Firing deck of MgO recovery furnace 
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TWO POWERHOUSE STACKS mark W eyerhaeuser’s 


new Pulp and Paper Mill at Springfield, Oregon. 
Leftover scraps from the Weyerhaeuser lumber 
mill at right are converted into Kraft Paperboard. 
Lumber is fully utilized in this operation. So is 
power. Westinghouse Specialists helped co-ordi- 
nate the electrical apparatus into a plant that 
makes full use of every kilowatt generated. 


POWER GENERATION... Starting point of Weyerhaeuser’s 


electrical system in this modern powerhouse. These two 
Westinghouse 11,500-volt Turbogenerators supply three- 
phase power for both the paper mill and lumber mill op- 
erated in conjunction with it. In the foreground—a 9,375-kva 
unit; behind it—a 6,250-kva installation. 


Westinghouse 2 


It’s All Westinghouse at Springfield! 


Handling the electrical requirements for a 
modern Pulp and Paper Mill is no small 
problem. There’s a great deal of apparatus to 
buy, a lot of co-ordinating to do. 

When Weyerhaeuser Timber Company 
planned a new mill at Springfield, Oregon, 
Westinghouse Paper Mill Specialists were called 
in for technical advice. Working with Weyer- 
haeuser’s consulting engineers, Westinghouse 
helped co-ordinate the electrical apparatus. 
Result: knotty engineering problems and com- 
plex purchasing procedure were held to a 
practical minimum. And most important—a 


plant was built that generates power economi- 


. three panels of air-breaker switch- 

tor control headquarters—the 440-volt 
witchgear and controls are enclosed in 
es, protected against moisture and chemical 
in design of the Distribution System: 


_ fumes. Prime 
the need for continuity of service. 


cally, distributes it safely, uses it efficiently. 


Apparatus to Meet YOUR Specific Needs 


Westinghouse is geared to handle the electrical 
requirements for Pulp and Paper Mills. Appa- 
ratus is designed to meet the specific needs of 
your plant. After 30 years of close association 
with papermaking we know the problems and 
how to go about solving them. 

When you want experienced help on electri- 
cal equipment—for a new mill or your present 
plant—call your Westinghouse office or write: 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. 


J-94824 


UTILIZATION . . . The mill’s paper machine has a modern 
Sectional Motor Drive. Shown here—d-c motors driving the 
first and second calender stacks through Westinghouse 
Speed Reducers. Each motor is supplied by its own d-c 
generator. Hence, each section of the paper machine can be 
separately, accurately controlled. 


140,000-gallon wood stave tank, 36 feet in diameter and 
18.5 feet deep. 

A foam tank and foam breaker were installed in an- 
ticipation of foam occuring as in kraft pulp washing. 
However, very little foaming has been encountered, 
and at no time has foam carried over from the washer 


WEAK RED LIQUOR 
FROM PULP WASHERS 


foot tanks. There are five additional stock tanks main- 
tained for standby use and storage. These are similar 
to the unbleached pulp tank. A 282,000-gallon cylin- 
drical wood tank is also used for standby and as a 
mixing tank when needed. 

The pulp is further processed into one of three grades 


COOKING ACID PREPARATION 


AND CHEMICAL RECOVERY 


WEAK 
RED LIQUOR 
STORAGE 


EVAPORATORS 
(6 STAGES) 


HEAVY 
RED LIQUOR 
STORAGE 


EVAPORATORS 
(2 UNITS) 


EVAPORATOR 
FEED TANK 


SULFUR BEARING 
GASES TO 
COOLING TOWERS 


COOLING TOWERS 
(2 UNITS) 


LFUR STORAGE 


SULFUR MELTER 


SULFUR 
BURNER 


> 
&. 


ESE 


PLANT PROCESS SERIES 
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FLUE GASES TO 


ATMOSPHERE > 


ATMOSPHERIC 


LOW PRESSURE PROCESS 
STEAM TO MILL 


HIGH PRESSURE PROCESS 
STEAM TO MILL 


ELECTRIC POWER 
TO MILL 


STEAM TURBINE 
GENERATORS 
(2 UNITS) 


<@ 
r MULTICLONE 
COLLECTORS 


Or, 
650 LB. BOILERS 
(2 UNITS) 


SLURRY 
TANK 
10% 

SLURRY 


SLURRY 
TANK 


10% 
SLURRY 


INDUCED DRAFT FAN 
(2 UNITS) 


ABSORPTION 
TOWERS 
(2 UNITS) 


TOWER 
TO NO.! COCLING TOWER 


MAGNESIUM BISULFITE 
COOKING ACIO 
TO DIGESTERS 


Fig. 2. Flow sheet for preparation of cooking acid and recovery of chemicals in magnesia-base pulping process 
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in a continuous system* 


featuring the 


J-C ZENITH REFINER 


CONTINUOUS DIGESTER 


EVAPORATORS 


repureR \_J y= | 


WA 


PRESS WASHER 
2-026 


WASH WATER IN 


RE-PULPER eG; =a 
= 


MS 


PRESS WASHER 
Z-026 


REFINER PULPER 
ECONOMY IN MATERIALS OF CONSTRUCTION 


J-C Zenith Refiner saves valuable floor space, occupies only five feet, 


INISHED PULP TO SCREENS 


SAFE, SIMPLE OPERATION 
J-C Zenith Refiner is lubricated automatically and electrically interlocked with drive 
motor. 


ECONOMY IN OPERATING LABOR 
J-C Zenith Refiner eliminates the need for an operator. 


ECONOMY IN POWER THROUGH OPERATION AT HIGH DENSITY 
Saves up to 50% of power normally required at low density. 


Eliminates pumps which consume power and require expensive piping. 
Reduces size and cost of chests. 


Delivers a pulp with superior uniformity of fibre length. 


* Pat. Applied for 


For additional information write Dept. TAP. 
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of finished pulp product as shown in Fig. 1; the proper- 
ties of these pulps are listed in Table V. 


Evaporation 


Before the weak red liquor can be ignited and burned 
in the recovery furnace, with subsequent recovery of 
cooking chemicals, it must be freed of a part of its water 
content. This is done in two stages: It first passes 
through two cascade evaporators, which increase the 
oven-dry consistency from 15 to 17%. These cas- 
cades, of the single-wheel type, are 12 feet in diameter 
with 8-foot 7-inch faces. They are located in the fur- 
nace gas stream between the multiclone separators, 
where magnesium oxide is recovered, and the gas cool- 
ing towers (Fig. 2). Originally, the red liquor was first 
passed through the multiple-effect evaporators and then 
to the cascade evaporators for further concentration 
and consequent cooling of the recovery furnace gases 
before being fired in the recovery furnaces. However, 
this cycle resulted in the formation of foam and cal- 
cium sulphate scale in the cascades and caused inter- 
ruptions in the fuel supply to the recovery furnaces. 
To prevent these occurrences, the liquor cycle was 
changed to pass the weak liquor from the washers 
through the cascades for initial concentration and fi- 
nally to the multiple-effect evaporators. 

In the multiple-effect evaporators, the weak red 
liquor is concentrated to approximately 60% solids. 
A six-body quintuple-effect evaporator is used. Out- 
side heat exchangers and forced circulation are used 
to provide high tube velocity and to cut down on heat- 
ing surfaces. Stainless steel or stainless steel-clad 
construction was used throughout the evaporation unit. 
Tubes are 1 inch in diameter and 12 feet long. Each 
heater has 1460 tubes or 4000 square feet of area. Red 


liquor enters the evaporators at 168°F. and leaves at 
250°F. 

The evaporators are designed to produce 4.58 pounds 
of evaporation per pound of steam. Pounds of water 
evaporated per pound of steam used has actually been 
3.25 because the unit is being operated temporarily as a 
quadruple effect with three first effect bodies for greater 
capacity. Weak red liquor is introduced into No. 2 
effect, and the flow is concurrent with the vapors 
through Nos. 2, 3, and 4. The liquor then is transferred 
through 1C, 1B, and 1A. 

A spare heating element and circulating pump are 
provided since it was anticipated that some difficulties 
would be experienced with scaling of heating surfaces. 
Scale formation was aggravated by abnormally high 
magnesium sulphate formation during preliminary 
operations when the rate of burning of liquor and sul- 
phur was such that high quantities of excess air were 
admitted to the acid plant absorption system. During 
more stable operation, however, the quantity of sulphate 
formed is more uniform and of a smaller amount, and 
it is possible to operate the evaporator unit consist- 
ently at system rate. 

The concentrated or strong red liquor goes to a stor- 
age tank and is ready for burning in the specially de- 
signed magnesium oxide recovery furnace. 


Burning 


Two furnaces used for the actual burning and chemi- 
cal recovery in the magnesia-base pulping cycle are 
each attached to boilers of the two-drum Stirling ex- 
tended furnace type, equipped with gas air heaters and 
rated as 137.5-ton recovery units. These units are 
rectangular in shape, 50/2 feet long by -18!/. feet. wide 
and 38 feet in height. Each is designed for the produc- 
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Burners and control panel for two MgO furnaces 
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Plans you make today can bring you 


BETTER LOW-COST 
PAPERS tomorrow 


ear 
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Investigate the DU PONT PEROXIDE PULP BLEACHING PROCESSES 


Begin planning today to meet the increasing demand 
for more and better low-cost papers. 


Peroxide bleaching installations have been in oper- 
ation for a number of years in many important U.S. 
and Canadian mills. And in mill after mill, the ad- 
vantages of peroxide bleached groundwood have been 
apparent ... savings up to 30% in fiber costs... 
improved brightness permitting the use of more 
bleached groundwood in the furnish . . . both sulfite 
and groundwood pulps upgraded! 


Adaptable for use in bleaching groundwood, sulfite, 


Tune in to Du Pont “CAVALCADE OF AMERICA” Tuesday Nights—NBC coast to coast 


DU PONT 


PEROXIDES 


FOR GROUNDWOOD BLEACHING 


AVAILABLE IN ( “Albone’’ 35..... Hydrogen Peroxide, 35% 
DRUMS AND "Albone” 50..... Hydrogen Peroxide, 50% 
TANK CARS "Solozone”....ccsccccrce Sodium Peroxide 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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soda, kraft and semi-chemical pulps, the Du Pont 
Peroxide Pulp Bleaching Processes also provide a 
means of producing higher-quality papers from your 
recovered-paper stocks. 

GET THE FACTS FROM DU PONT foday! The men who pio- 
neered this modern method of pulp bleaching will be glad to 


work with you in planning an installation to meet your 
specific needs. 


There are now 20 important mills using Du Pont Peroxide 
Bleaching Processes to bleach pulp for a wide variety of low- 
cost papers. The experience gained from these installations 
is available to you. 


For more information, just clip and mail the coupon below 


Mail this coupon now gy 


E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Dept., Wilmington 98, Delaware 


Please send me further information about Du Pont Per- 
oxide Bleaching Processes: (check application) 


I 
| 
| 
| 
| 
| 
| 
Soda Pulp Sez Keate | 
| 
| 
| 
| 
| 
| 
| 
| 


Groundwood Sulfite 
Semi-chemical pulps Waste-paper recovery 
Name. 
Posttion__ 
Firm 
Address 
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tion of 69,600 pounds of steam per hour at 615 p.s.i. 
and 725°F. The strong or heavy red liquor is fed into 
the furnace, at the second floor level, through four 
steam atomizing Y-jet burners on each side of the fur- 
nace and forced draft air at 750°F. for combustion is 
introduced through the double casing around the burn- 
ers. The concentrated red liquor is atomized, into the 
furnace, at 60 to 65 p.s.i. and 235°F. through the sta- 
tionary nozzles. The actual combustion chamber or 
fire box is approximately 13 feet wide by 14 feet deep 
by 18 feet high. The concentrated sulphite liquor is 
burned under self-sustaining combustion conditions 
with furnace temperature and gas velocity producing a 
dry magnesium oxide ash of high purity and reactivity. 
Separation of the magnesium oxide ash from the fur- 
nace gases is accomplished by the use of multiclone 
separators located after the air heater and preceding 
the cascade evaporators (Fig. 2). The multiclones 
are equipped with star valves at the bottom dis- 
charge permitting operation against the induced draft. 
The magnesium oxide ash is conveyed by a screw con- 
veyer to a slurry tank where make-up magnesium oxide 
is added and the slurry pumped to the sulphur dioxide 
absorption towers. The furnace gases from which the 
_ ash was removed go to the cascade evaporators pre- 

viously described and then to cooling towers before 
passing finally to the sulphur dioxide absorption towers. 

The boiler plant produces steam for two 6250-kva. 
turbo-generators in an adjoining room where power for 
operating both the sulphite and sulphate mills is gen- 
erated (Fig. 3). The generators operate on steam 
at 725°F. and 615 p.s.i. The turbines exhaust at 35 
p.s.i. and bleed at 135 p.s.i. The power plant is fully 


ELECTRIC POWER 
GENERATION AND DISTRIBUTION 
SULFITE AND KRAFT MILLS 


SUB STATION 
NO. 3A 
2400 KVA 


SUB STATION 
NO. 2 
4450 KVA 


SUB STATION 
NO. | 


26375 KVA 


SUB STATION 
NO.4A 
2450 KVA 


SUB STATION 
NO.5 
4TOOKVA 


SUB STATION 
NO.4B 
1884 KVA 


COWLITZ COUNTY P.U.D. 
& BONNEVILLE 


SUB STATION 


& EXHAUST 
NO. 3B STEAM 
2100 KVA TO PROCESS 


SUB STATION SUB STATION 
No.6 NO.7 LUMBER DIV. 
2700 KVA 3950KVA yb ta 


LUMBER DIV. 
FEEDERS 


and automatically controlled from a central control 
board. Power distribution is shown in Fig. 3. 

In pilot plant operations and the first installation at 
Longview, mechanically driven integral fan oil burners 
were used. However, considerable difficulty was ex- 
perienced with baking of organic solids on the inner 
cup of the burner under continuous operating condi- 
tions. The steam atomizing burners were installed to 
overcome this difficulty, and since then it has been 
possible to operate the units at expected capacity with 
the production of reactive ash of very good quality. 
Some difficulty has been encountered with fouling of 
boiler passes or tube surfaces, and hand lancing is some- 
times necessary to keep the furnaces relatively clean 
and in condition for continuous operation. To facili- 
tate cleaning, automatic soot blowers have been in- 
stalled. 


Acid Making 


To complete the cyclic process, the cooking liquor, 
as it is used in digesting the wood chips, must be pre- 
pared from the recovered chemicals. This part of the 
process is shown in Fig. 2. 

The sulphur dioxide gas from the furnaces at 300°F. is 
cooled to 120°F. in two all-steel cooling towers lined 
with acid-resisting brick and filled with 4 and 6-inch 
ceramic partition tile. The towers are 16 feet in diam- 
eter and 50 feet high. The circulating cooling water 
containing some sulphur dioxide is cooled from 160 
to 110°F. with twelve sections of water-cooled heat 
exchangers and then returned to the top of the gas 
cooling tower. The cooled sulphur dioxide gas is then 
absorbed in six concrete absorption towers in two series 


2-6250 KVA 13,800 V TURBINES 
50% OF STEAM FURNISHED 
BY SULFITE RECOVERY BOILERS 
(BALANCE FROM KRAFT MILL) 


EXTRACTION 


13,800 V 


TSOKVA 
2300 V 


13,800 V 


LUMBER DIV. 
FEEDERS 


SUB STATION SUB STATION 9375 KVA 9375 KVA 
NO. 8 NO. 9 23500 V 2300 V 
4000KVA 1000 KVA — Mesaat la 6250 KVA 
13,800 V 
PROCESS TURBINE. STEAM 
STEAM FROM BURNING OF 


SAW MILL WASTE 


Fig. 3. Electric power generation and distribution at Longview mill 
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the Complete Sony of Proved Puolection 
against Med and Badckrial Attacks! 


FIR FIROVED FEOTECTION 
AGAIMEE 
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The Dow Chemical Company 
Dowicide Division, Dept. DC-51 Midland, Michigan 


Please send me the Dowicide Product Information File. 


owen 


For the first time Dow offers you this easy-to-use, compre- 
hensive file of information on Dowicide products ... the 
time-tested industrial germicides and fungicides. The 
Dowicide product file tells how you can bring effective, 
economical microbial control into your plant. It assembles 
under one cover many suggested uses for Dowicide 
preservatives. In addition, it gives their formulas as well 
as their chemical and physical properties. Free your plant 
from costly attacks of mold and bacteria today. Send 
for your copy of the Dowicide product information file 
without obligation. 


THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 


Name Ee 
Company 

Street 

City State 


' am interested in using Dowicide Products for 


ee en ee 
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Turbine room 


Two noncondensing turbines and 6250-kv.a. generators. 


of three each following each of the two recovery units. 
The towers are 16 feet in diameter and 50 feet high, 
have a 3-inch acid-resisting tile lining, and are packed 
with 6-inch cross partition ceramic tile supported by 
carbon uprights and beams. The towers are neces- 
sarily large since the concentration of sulphur dioxide 
is of the order of 1% or less, and the quantity to be ab- 
sorbed is approximately 360 to 400 pounds of sulphur 
dioxide per ton of pulp produced. 


Heat exchangers on sulphur dioxide gas cooling towers 


A 10% magnesium hydroxide slurry, from the mag- 
nesium oxide slurry tank, is fed at the rate of 20 gallons 
per minute to the top of the tower (in which the furnace 
gas first enters) at 15 g.p.m. to the second tower and 
at 5 g.p.m. to the third. These quantities are approxi- 
mate but represent the full amount of magnesium hy- 
droxide slurry going to the towers from both recovered 
and added magnesium oxide. The absorbing liquor is 
circulated at about 1000 g.p.m. from the bottom of each 
tower back to the top of that same tower by vertical 
type pumps operated at 50-hp., 1200-r.p.m. synchro- 


Top level view of heat and chemical recovery furnace 
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Now you can make every impression 
a far better impression — without an 
increase in printing cost! For at 
Kimberly-Clark, the industry's most 
extensive quulity control system as- 
sures premium quality press per- 
formance and reproduction — at the 
cost of ordinary paper! 

You'll seenew whiteness and bright- 
ness, feel new smoothness, in all four 
Kimberly-Clark papers. In make- 
ready, on large or small presses, 


Kimberly-Clark paper-making— 


79 Quality Checks Mean 
Finer Printing for You! 


‘3 TONS OF TRUFECT READY FOR SUPERCALENDERING — AND FURTHER QUALITY CONTROL CHECKS. 


gan SAEERER 


you'll discover new economy and 
dependability. Finally, in comparing 
reproduction with that of any other 
paper, at any price, you'll agree 
there’s a striking new difference in 
the quality of printing achieved— 
with less waste. 

So, regardless of your paper re- 
quirements — for long runs or short 
runs, advertising pieces, magazines 
or house organs—look to Kimberly- 
Clark for printability at its best. 


Before choosing any printing paper — Look at Kimberly-Clark coated papers 


New HIFECT* Enamel —with sulphate. 
cooked fibers added, permanence, foldabil- 
ity, dimensional stability make Hifect ideal 
for covers or any fine letterpress printing. 


New LITHOFECT*—for finest offset 
printing. Provides s moisture: and pick-re- 
sistant coating. Offers outstanding foldabil- 
ity. Renders colors without loss of density. 


NES & 


M. HUBER 


PLANTS 


New TRUFECT*- whiter, smoother, folds 
even better than before. Trufect, for letter- 
press, offers faster ink setting time, greater 
press dependability, finer reproduction. 


New MULTIFECT*—an economy sheet 
for volume printing. Now Multifect has added 
strength, better foldability, greater uniform- 
ity ream-on-ream than ever before. 


CORPORATION, 100 


Quality Clays for the Paper Industry 


LIN IN, © 1 We Se Geox 


HI-WHITE — low cost airfloated filler clay, mined in 
Georgia, of high brightness, fine particle size, mini- 
mum abrasion. Tested regularly each half-hour dur- 
ing production. 


PARAGON-produced in South Carolina, this low 
cost airfloated filler has a slightly larger particle size 
than Hi-White, its Georgia counterpart. Refined to 
the same close specifications with respect to abrasion 
and uniformity. 


= 


ick death for bark! in huge rotating steel 
drums, logs are stripped of bark as they pound 
and rub together, Removal of all such undesir- 
able elements helps make Kimberly-Clark papers 
whiter, cleaner, smoother. And for greater 
strength, exclusive new LongLac fibers are now 
in in all four coated papers. 


. es 
Makeup for a paper's “complexion”! Az’ 
an aid in imparting the proper eurface to all 
Kimberly-Clark papers, only soft, snow-white 
clay of finest texture is used in the coating for: 
mulation. And now, a finer balance of coating 
ingredients gives this paper the smoothest print- 
ing surface in Kimberly-Clark history. 


How bright is bright? At Kimberly-Clark the 
brightness test tells—and as groundwood stock 
is dewatered, each sample taken must pass this 
test. It’s just one of 79 checks on paper quality 
made from tree to press—79 reasons why Kim- 
berly-Clark papers give you the press perform 
ance and reproduction of higher-priced paper. 


and on the cla 
alone, 13 quality 
checks by Huber! 


“Makeup for a paper’s ‘complexion’! 


As an aid in imparting the proper surface to 


KIMBERLY- CLARK 


CORPORATION 
NEENAH, WISCONSIN 


#566. 0.8. PAT. OFF 


all Kimberly-Clark papers, only soft, snow- 
white clay of finest texture is used in the coat- 
ing formulation. And now, a finer balance 
of coating ingredients gives this paper the 
smoothest printing surface in Kimberly- 


Clark history.” 


You saw this advertisement in Business Week Magazine 


That’s why Huber is a major source of coating 


clays for Kimberly-Clark. From crude clay to 


finished product, Huber laboratories check each 


of 13 vital steps* in the manufacturing process. 


These rigid quality controls assure uniformity from 


one clay carload to the next—and mean better 


printing qualities for your papers. Write today 


for your working sample! 


GIRVAN IE) Vl 


PARK 


WWFE-a Georgia water-washed filler of high, de- 
pendable brightness. Available in lump form for 
use where this type is preferred over the fluffier 
airfloated fillers. Also available pulverized. 


HYDRATEX—a Georgia coating grade of medium 
particle size distribution and priced accordingly. 
Quality controlled throughout. Lump or pulverized. 


SPECIAL HYDRATEX~a Georgia coating grade of 
fine particle size, with excellent covering power 
and flow characteristics ideally suited to certain 
coating methods. Lump or pulverized. 


AVENUE, 


OF THE WORLD’S LARGEST CLAY PRODUCERS 


TREE 


Se Cop 


ALND DIST USB ESR GiAc. 


N EW YORK Url into. Vc 


X-43—a fine particle Georgia coating clay of low 
viscosity and high brightness particularly well 
adapted to high solids coating. Lump or pulverized. 


X-44—a low viscosity Georgia coating grade con- 
taining a minimum of soluble salts; excellent for 
color pigmentation. Lump. or pulverized. 


HYDRASPERSE—a drum-dried low viscosity, high 
brightness, fine particle, Georgia coating grade, in 
flake form, with the dispersant already added. 
Saves ‘“‘make down’ time and assures thorough 
dispersion in practically any equipment. 


*1. Brightness 2. Viscosity 3. Particle Size 4. pH 5. Screen Residue 6. Adhesive Demand 7. Gloss 8. Opacity 9. Dispersion 10. Soluble Salts 11. Abrasion 12. Moisture 13. Suspension 
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‘ascade evaporators and multicone separators 


Operator is adjusting gate valve through which recovered MgO passes into 


screw conveyer. 


nous motors. Most of the make-up water is added to the 
last tower. 

Theoretically, a sufficient quantity of sulphur diox- 
ide would be available from the burning of the strong 
red liquor to react with the recovered and added mag- 
nesium oxide to form magnesium bisulphite with little 
or none of the monosulphite salt. Actually, the mag- 
nesium sulphite is in the range 0 to 0.3% and is con- 
trolled by regulating the quantity of make-up sulphur 
dioxide introduced into these towers. Under the exist- 
ing conditions (pH of 4 to 5) calcium salts are in their 
most insoluble state and the calcium picked up from 
original wood and make-up magnesia is removed by a 
sand filter. 

The raw acid is then fortified in two absorption tow- 
ers with sulphur dioxide produced from sulphur in a 
small rotary burner. One tower is constructed of con- 
crete with tile lining and operated at atmospheric 
pressure; the second, which is operated at a pressure 
of 15 p.s.i., is of steel construction, lined with acid- 
resisting tile, and packed with ceramic partition tile. 


Materials of Construction 


The corrosive nature of the acid cooking liquor re- 
quires stainless steel in all equipment where contact 
with metal occurs. Type 316 stainless steel is used in 
all tubing and pipes that convey the liquor throughout 
the cooking and recovery plants. Type 316 is also 
used in all pumps and processing equipment where 
metal contact is made. Acid-resisting brick and tile 
are used as linings for digesters, dump tanks, and ab- 
sorption and acid-fortifying towers, which are con- 
structed of steel plate and/or concrete. Litharge and 
glycerol or an acid resin jointing is used in cement- 
ing of linings. Wood stave tanks are used at the points 
indicated. 
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Over-all Operation and Recovery 


In the operation of the Longview mill to 
the present time, chemical consumption has 
been abnormally high and steam generation 
below that expected owing to the lack of 
sufficient evaporator capacity to evaporate 
all the red liquor available. The mill is cur- 
rently producing 300 to 325 tons of unbleached 
pulp per day, whereas the recovery system 
was designed for a 275-ton-per-day output. 

Most representative figures for opera- 
tions over appreciable periods of time show 
the magnesium oxide consumption to be 50 
pounds per ton of pulp produced. Sulphur 
consumption, also higher than was antici- 
pated, is 85 pounds per ton of pulp. 


With sufficient evaporator capacity, which 
is presently being installed, the magnesium 
oxide consumption is expected to drop to 20 
pounds and sulphur consumption to 50 
pounds; steam generation is expected to in- 
crease to 9000 pounds of steam at 615 p.s.i. 
and 725°F. per ton of pulp. A future report 
will describe recovery after these changes are 
complete and operating data have been ac- 
cumulated. Calcium-base pulping requires 
270 pounds of sulphur and 350 pounds of lime 
rock per ton. 

Magnesium oxide pulping, though not yet developed 
to a state of perfection, is definitely a solution to the 
sulphite pulp making stream pollution problem. The 
process is one which fully utilizes the energy content 
of the organic waste and recovers the chemicals used in 
cooking; all products recovered are immediately used 
by the pulp industry. Until such time as markets 
develop for products that can be recovered from waste 
liquor solids by other processes and that are economi- 
cally of greater value than their use as a fuel, the mag- 
nesium oxide process offers sound utilization of sulphite 
waste liquors and elimination of stream pollution. 
The increased evaporator capacity now being installed 
at Longview, Wash., is expected to result in greater 
recovery of cooking chemicals and will further enhance 
the economies of the process. 
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ron" PIGMENT COLORS 


STANDARDIZED PIGMENTS to MEET the EXACTING 
REQUIREMENTS for PAPER COLORING 


ie pu PONT LINE includes economical pigments of highest 
quality. There are colors for beater dyeing which have been 
especially processed for quick and thorough dispersion in water. 
They have better strength than the usual lakes for beater col- 
oring. Use them for papers which must have good lightfastness- 

All these Du Pont pigments are standardized for properties 
ymportant to their use in paper. They may be adapted to the 
ymoost exacting requirements. 

You can get further information from your Du Pont salesman, 
or by writing to B. 1. du Pont de Nemours & Co. (inc.), Pigments 
Department, 1007 Market Street, Wilmington 98, Delaware- 


DU PONT PIGMENTS for QUALITY PRODUCTION 


Chrome Yellow ~* Organic Yellow Lakes ~ Soluble Blue 

Pigment Green p—full strength and lakes + Molybdate Orange 

Dispersible “Monastral”” Blue and Green Lakes * Toluidine Red 
Watchung Red * pTIMA—Blve, Green and Red Lakes 


@ june in to Du Pont “cavalcade of America,” 
Tuesday Nights NBC coast to coast 


the rugged dependability 
you have a right to expect 


By today’s standards a paper machine drive has to be of the right 
materials, compact, totally enclosed. 

It has to be a precision mechanism, with all operating parts in perfect 
balance to assure smooth, vibrationless operation. 

It has to have a lubrication means that requires the minimum of 
attention—automatic oiling of gears and bearings. 

It has to be rugged enough and dependable enough to operate twenty- 
four hours a day for days on end without attention. 

Those points of excellence—and more—are all present in the Black- 
Clawson mechanical paper machine drive. 


Spiral bevel gear design « Hypoid design « Double reduction design Teter 
Extended shaft design « Calender reverse and dryer inching designs fo, lo SCteg B. 


Divisions: SHARTLE BROS. MACHINE CO., Middletown, Ohio e Western Sales Office: Mayer Bldg., Portland, Oregon 
DILTS MACHINE WORKS, Fulton, New York © Southern Sales Office: 937-Coventry Road, Decatur, Georgia 
Associate: THE ALEXANDER FLECK LTD., Ottawa, Ont. © Subsidiary: B-C INTERNATIONAL LTD., Greener House, Haymarket, London, S$. W. 1, Eng. 
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Ash and Flue Gases from Burning Sulphite Waste Liquor 


AXEL SCHOLANDER 


Amounts and concentrations of ash and sulphur dioxide 
from sulphite liquor fuel are reported and discussed. The 
composition of the ash is given and discussed with respect 
to the burning of the liquor and the troubles observed in 
the boilers due to deposits in the superheater. A new fur- 
nace and modifications in the fire room have led to good 
burning conditions. The damaging effects of sulphur 
dioxide are discussed. Possibilities of elimination of sul- 
phur dioxide by a scrubbing process have been studied on a 
laboratory scale and measured in some industrial scrub- 
bers. 


Tue problem of evaporating and burning sul- 
phite waste liquor in a technical and economical way 
can be said to have been solved during the last decen- 
nium. Primarily it is the incrustation problem which 
has been successfully attacked by engineers and scien- 
tists but many problems are still waiting for a better 
solution on the reclaiming side and on the burning 
product side. 

In Sweden, at present, 14 mills have installed evap- 
oration stations. The total capacity will be 283 tons 
of 10% waste liquor per hour which corresponds to 
about 15% of the total liquor output in Sweden. 

Of these 14 mills nine evaporate neutralized liquor 
(three and a half liquor from strong pulp, five and a 
half liquor from silk pulp) and five acid liquor. Three 
mills in the first group and one in the second evaporate 
fermented liquor and combine evaporation and strip- 
ping of the alcohol in the liquor. 

The biggest plant yet installed was started in Decem- 
ber, 1950, at Mo & Domsjo AB, Ornskéldsvik. It 
is built by AB Rosenblads Patenter, Stockholm, and 
has a capacity of 40 tons of water evaporated per hour. 
It runs as a pure counterpressure station, and the low- 
pressure steam obtained is consumed in the alcohol 
plant and in the digester department. The liquor is 
burned in the boiler department either together with 
coal powder or alone in a special furnace mentioned 
below. An amount of 16,000 tons of coal will be saved 
per year. 

However, attention has been directed to the unpleas- 
ant secondary phenomena connected with the ash and 
the flue gases from the burning of sulphite waste liquor. 


ASH AND SULPHUR DIOXIDE FROM SULPHITE 
LIQUOR FUEL 

Evaporated sulphite liquor is an extraordinary 
fuel which is perhaps best illustrated by a comparison 
with various other fuels on a calorie basis. 

Most striking is the large amount of sulphur dioxide 
which, by burning sulphite liquor, can reach values 
six to eight times those obtained by burning oil or 
coal. The ash amounts will be about twice those ob- 
tained when coal is fired—all amounts calculated on 
the assumption of production of the same amount 
of heat. 


Axrn ScoouranpER, Mo & Domsjé AB, Ornskéldsvik, Sweden; Sulphite 
Waste Liquor Evaporation Committee, Cellulosaindustriens Centrallabora- 
torium, Stockholm, Sweden. 
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COMPOSITION OF SULPHITE LIQUOR FUEL 


Sulphite liquor fuel is usually produced in one of 
two forms—50 to 55% thick liquor or dry powder. 
Calculated as a percentage of the dry substance both 
forms will contain: 


ERO Ta EC gd Ogee n ne eek es) Old fia nT 7 act eee 5-8% 
AO GAMES 41S. Ret Rel eee ieee hk Uae eee 5-8% 
INGIRGOMLEMUA..ee tee aera ore eer en 7-15% 


The values vary with pulp quality, neutralization, 
and evaporation conditions. The lower limits cor- 
respond to waste liquor, not neutralized before evapora- 
tion: the higher limits to neutralized liquor from the 
alcohol plant where lime or lime mud have been added 
in order to adjust pH before fermentation. 


The amount of dry substance in the liquor per ton 
of pulp will, of course, vary greatly with the pulp qual- 
ity. For the calculations below, it is assumed that 1 
ton of dry substance in the liquor is obtained per ton 
of dry pulp. 


Fly Ash Content in Flue Gases. As mentioned be- 
fore, sulphite liquor fuel can be burned as thick liquor 
or dry powder. In both cases, the ash will appear 
as fly ash and follow the flue gases. A normal compo- 
sition of the combustible substance is: 


Ot ee eee Se ae oe ed A SR cB a ae 50.8% 
> tan eg be eee eels eae eines eee ieee ret 5.2% 
era a ME teh gsc ch eA RO oA SEE UMMA hc 5.6% 
CSD Es Lhd 4, Seale Be nel ean Tier Sa ae pte ant oe 88.4% 

100.0% 


With an ash content of 10% and carbon dioxide 
concentration of 15% (75% of theoretical concentra- 
tion) a fly ash amount of 18 grams per Nm* in dry gases 
is observed when sulphite liquor fuel is burned alone. 
If mixed fuels are used, lower values are obtained. 

Fly Ash. The ash content in the dry substance 
was 7 to 15%, which corresponds to 70 to 150 kg. fly 
ash per ton of pulp. 


COMPOSITION OF THE ASH 
The composition of the ash from sulphite liquor 


Table I. Ash and Sulphur Dioxide from Various Fuels 
Amounts Calculated per 1000 Cal. 


Fuel Ash, grams S0Oz, grams 


Coal 25 Baal 
Ash, 15% 
Sulphur, 1% 
Heat value, 6,000 M cal./ton 

Oil ae 4.0¢ 


Ash 
Sulphur, 2% 
Heat value, 10,000 M cal./ton 
Sulphite liquor fuel (50%) 43 24° 
Ash, 8% 
Sulphur, 3% 
Heat value, 1,850 M cal./ton 


@ All of S forms SO. 
b 75% of S forms SOz. 


Table II. Ash Compositions 


‘Sulphite 
liquor only 
Sulphite (60%) 40% Sulphite 
liquor (Loddby liquor: 
only (50%) furnace) 54% wood 

FeO; + AlsO3 0 1 3 
CaSO, 36 54 46 
CaCO; 42 3 28 
CaO 14 38 22 
CaS 1 1 1 
CaSO; aa 2 


fuel, burnt in full-scale installations, has not been re- 
ported in the literature. 

The main components of the ash are CaSO; (anhy- 
drite form), CaO, CaCO3, CaS, and CaSO. Besides, 
small amounts of sesquioxides and silica are usually 
present, and, depending upon the firing conditions, 
unburnt in the form of coal. 

The proportions between the main components 
vary somewhat, and the examples given below clearly 
illustrate this point. 

The composition of the ashes is interesting. The 
presence of CaSO; is somewhat astonishing, as the 
reaction: 


4CaSO; = CaS + 3CaSO, 
sets in at 650°C. Over 900°C. CaSO; dissociates 
CaSO; = CaO + SO, 


This dissociation is perceptible at 650°C. and almost 
complete at 1100°C. The behavior of CaSO; at differ- 
ent temperatures has been studied by Foerster and 
Kubel (/). 


The composition of the ash and its properties will 
be discussed later on in this article. 

It may be pointed out that determination of coal 
in the ash cannot be made as ignition loss as the dis- 
sociation of CaCO ; will then cause erroneous results. 
Correct results are obtained by the following method: 

About 1 gram of ash is weighed out and boiled 
5 minutes with 100 ml. of 1 M HCl. Filter and 
boil again 5 minutes with 100 ml. of 1 M HCl. The 
residue is filtered off on a glass filter, washed with 
water, and dried at 180°C. and weighed. Part of 
the dry residue is weighed and ignited in a porcelain 
crucible. The residue is moistened with some drops 
of conc. sulphuric acid in order to transform CaS to 
CaSOu,, again ignited, and weighed. 


ASH DEPOSITS IN BOILERS 


The risk of ash deposits in the boiler has been dis- 
cussed by Brunes (2). Since this article appeared, a 
new furnace for burning 50% sulphite liquor has been 
constructed at Holmens Bruks AB in Loddby, Sweden, 
and patents applied for by AB Rosenblads Patenter. 
This furnace resembles a cyclone burner for coal powder 
fuel. 

The cylindrical furnace (length~2 m., diam.~1.5 m.) 
is not cooled. The air is introduced tangentially at 
great velocity; the fuel is fed by a single spray nozzle 
(Nagelburner with steam atomization) mounted centric 
and axially. The combination of the radiation and 
the great turbulence from the uncooled walls causes a 
rapid drying of the droplets and a good combustion. 

In fact, as low values as 0.5 to 1.0% of coal in the 
ash are observed. Burning in usual boiler furnaces 


2 


gives between 5 to 15% coal in the ash. These values 
all refer to the fly ash. The ash, falling in the bottom 
of the furnace, usually contains no coal as its retention 
time is very long, thereby securing complete combus- 
tion. Samples of this ash are therefore not representa- 
tive for the over-all combustion result. 

According to Brunes, risk for ash deposits in the 
superheater and economizer is diminished when 50% 
liquor is burnt instead of dry powder. Deposits have, 
however, been observed even in boilers fired with 50% 
liquor. The deposits have a brittle, powdery character 
and are easy to remove. Their structure is sometimes 
laminar showing that layers of sticky ash have been 
covered with non-sticky ashpowder. The factors 
causing stickiness have not been ascertained as yet. 
Zinsen (3) has studied the melting properties of differ- 
ent ashes and included brown coal ashes, the character 
of which very much resembles ash from sulphite liquor, 
burned for the calcium and sulphur content. He has 
shown that a eutecticum exists between CaS and CaSO, 
at 830°C. This might serve as an explanation of the 
stickiness. During the combustion process the sulphur 
content of the liquor is partly reduced and later on oxi- 
dized to sulphite and sulphate. Melted ashdrops of 
sulphide-sulphate may exist and cause the stickiness. 

If iron is present this will cause a higher melting 
point of the ash through the reaction: 


2CaSO, + FeO; —-> CayFe.0; + 2803 


whereby the melting point will rise to 1200°. The 
alkali salts in the wood, especially from salt water 
floated timber, might also be responsible for the sticki- 
ness. 

If coal is burnt together with sulphite liquor fuel less 
deposits are observed. Whether this fact is due to the 
reaction above or to the grinding and mechanical effects 
of the coal powder fly ash has, however, not been 
stated. 

The difficulties due to deposits in the superheater and 
the first convection parts in the boiler at Domsj6, which 
is equipped with Loddby furnaces, have now been 
largely overcome since Mr. Sandberg, the power engi- 
neer, has made changes in the boiler. New cooling 
surfaces are installed in the form of La Mont tubes, 
arranged as screens in the upper part of the fire room, 
parallel to the gas stream. The side walls and the 
bottom are completely covered with La Mont tubes. 
The sticky ash particles give off radiant heat to the 
tubes and screens and are thereby cooled below the 
danger temperature limit for stickiness. 

The boiler now runs continuously on sulphite liquor 
fuel (50 to 55%) without any supplementary fuel and 
gives an amount of 14 tons per hour of steam. 


SULPHUR DIOXIDE 


When burning sulphite liquor fuel of the composition 
reported above, the theoretical CO, content of dry 
gases will be 19.8% and the SO, content 0.82%. 

In practice, values of 0.5% SO. at CO. = 13 to 15% 
have been observed. 

When mixed fuels are burned, the sulphur dioxide 
content in the gases will depend upon the supplemen- 
tary fuel and its sulphur content. 

When burning sulphite liquor fuel, it will be shown 
later on that 70 to 80% of the sulphur will appear as 
sulphur dioxide in the flue gases, and 30 to 20% re- 
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main in the ash, mainly as sulphate. According to 
the conditions assumed above, 70 to 130 kg. of SO, are 
produced per ton of pulp. 

The sulphur dioxide produced may cause damage to 
the boiler as well as the environment of the factory. 

The troubles likely to be encountered in the boiler 
do not depend as much on SQ, as on the small amounts 
of SO; in the gases. This problem has been treated 
thoroughly by Johnstone (4), Liander (5), and, in the 
case of sulphite liquor burning especially, by Brunes 
(2) and Rosenblad (6). In these articles it is shown that 
a raised dew point is observed, however, not catastroph- 
ically high. Values 20 to 30° over the water dew 
point have been observed. No definite corrosion ef- 
fects for which the sulphite liquor fuel could be solely 
responsible have been observed. The strongly alka- 
line fly ash will, of course, immediately neutralize any 
acid condensates on the tubes. 

The damage caused by sulphur dioxide in industrial 
areas has been intensely investigated (7, 8). In this 
case, the sulphur dioxide sources were of a capacity 
30 to 40 times greater than that of a sulphite mill pro- 
ducing 40,000 tons per year. 

The investigations show that damage to vegetation is 
strongly dependent on the season of the year, topo- 
graphical and meteorological conditions. Low but 
constant sulphur dioxide concentrations (<0.2 p.p.m.) 
appear to be not as dangerous as exposures of shorter 
durability but higher concentrations. The risk for 
damage is greatest in the vegetation period when the 
physiological activity has a maximum. High relative 
humidity, low temperature, and consistent wind ve- 
locity from a constant direction will favor damage. 

In order to judge the risk of damage caused by sul- 
phur dioxide, a simple apparatus according to Liese- 
gang (9) has been used. A Soxhlet-extraction cylinder 
is moistened with an alkaline solution and placed at 
strategic points around the factory. After 1 week’s ex- 
posure the cylinders are analyzed and the sulphur ab- 
sorbed is determined and taken as a measure of the risk 
of damage. 

Liesegang states that, according to his experience in 
areas where sulphur dioxide in amounts up to 70 to 100 
mg. per week are indicated, there is no risk of damage to 
thevegetation. At Mo& Domsjéobservations have been 
carried out a year before the burning of sulphite liquor 
started. The absolute maximum value observed was 
during this period 20 mg. SO: per week maximum. For 
most weeks values of 3 to 10 mg. SO. per week are ob- 
tained. After the evaporation and burning started, the 
absolute maximum value observed has been 38 mg. 
SO, per week. Both maximum values were measured 
at a distance 1 km. from the chimney. 

It would, of course, be better to measure the sulphur 
dioxide concentration in the air directly by means of 
some suitable instrument. These are, however, ex- 
pensive and the value of single determinations in time 
and place is doubtful. The relative value obtained with 
the Liesegang clocks is an average value integrated 
over longer time periods. The absorption process 1s 
about the same as when sulphur dioxide is taken up by 
vegetation in leaves and needles. 


SCRUBBING OF FLUE GASES FROM SULPHITE 
LIQUOR BURNING 


The large amounts of sulphur dioxide and ash will 
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actualize a recovery system. Investigations have, how- 
ever, shown that the sulphur dioxide recovery is not 
economical as the gas is too dilute. The work on this 
subject has therefore been concentrated on elimination 
processes. 

A scrubbing process, where the acid gases and the 
alkaline ash neutralize each other, has been proposed 
and studied. 

The CaO, CaCOs, and CaS in the ash are thereby 
used for absorption of COg. 

CaO + 200, + HO = Ca?2t of 2ZHC Os 
CaCO; + CO; + H,0 = Ca2+ + 211CO;— 
CaS + 2CO, + 2H,O = Ca?t+ + 2HCO,- + HS 


and then of SO, 


SO, + HiCO;= — HSOne + CO, 
SO, + 2HCO;37— = SO;2- + H.O + CO: 


The SO, is partly oxidized to SO,2~ in the solution 
SO, + 1/,02 + H.O = 2H+ + S0O.2- 


No more SO: is absorbed when all CaO, CaCOs, and 
CaS is transformed into Ca(HSO3)2 (without oxidation) 
or CaSO: (with oxidation). It is easy to see that 
twice as much sulphur dioxide can be absorbed without 
oxidation as with oxidation. Therefore the oxidation . 
conditions are important. Oxidation is favorized by 
high temperatures and presence of certain catalysts 
(Fe, Mn, etc., ions) (10, 11). This catalyzed oxidation 
is, however, not so important in practice as long as in- 
hibitors are present both in the gases and in the solu- 
tion. 


Assuming that no catalyzed oxidation takes place, 
the main question is: what amount of sulphur dioxide 
from a given amount of sulphite liquor can be absorbed 
by its own ash? This question can be answered when 
the partition of the sulphur between gas and ash is 
known. 

Analysis of a liquor and its ash gave the following 
results: 


Sample CaOtotai Stotal mol. S/mol. Ca 
Liquor 2.96 2.78 1.64 
Ash 50.2 10.2 0.36 
Gas (calc.) ae r 1.28 


Thus, in the ash, 36% of the calcium is combined 
with sulphur as sulphate (or sulphide) and 64% as 
carbonate or oxide. The absorption capacity of the 
ash will be 1.00 —0.36 = 0.64 eqv. per mol., which 
corresponds to absorption of, without oxidation (abs. 
to Ca(HSOs).) : 

2 X 0.64 mol. S/mol]. Ca = 100% of SO in the gas 
with oxidation (abs. to CaSO,): 
0.64 mol. S/mol. Ca = 50% of SO» in the gas 


The absorption capacity of the ash can be deter- 
mined separately. Excess hydrochloric acid is added, 
the solution is boiled, and the acid is titrated with alkali 
and bromeresol green-methyl red indicator. 


SCRUBBING OF FLUE GASES IN PRACTICE 


In practice, these theoretical limits can of course not 
be reached. Such a flue gas scrubber, combined with 
wet separation of the ash, may be looked upon as an 
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acid tower working under very bad circumstances: the 
gas is hot and of low quality, and the contact gas-liquid 
is not good. The consequence is that the efficiency is 
low, and the oxidation of absorbed sulphur dioxide is 
high. 

Studies of the working conditions of a flue gas 
scrubber showed an absorption of 30% of SO2: 60% of 
the absorbed SO, was oxidized in the solution. How- 
ever, only 50% of the absorption capacity of the ash 
was used which shows that the efficiency of the scrubber 
can be increased by installing more absorption surfaces. 

The scrubber was a rectangular wooden tower with 
sections of wood grids. 

The main scrubber data were 


Gas = 4400 Nm?/m?.h 
Water =) il Binnie ln 
Circulating liquor = 1.5 m*/m?.h 
Surface of grids = impo 


The scrubber was installed in order to serve as wet 
dust separator and not primarily as an absorption unit. 
The dust separation efficiency was quite good. The ash 
water obtained contained 1 to 2% solids and had a tem- 
perature of 50 to 55°C. It passed a small settling tank 
(in order to prevent clogging of the heat exchanger) 
- and a heat exchanger before it was pumped out. 

Recent experiments show that better absorption can 
be obtained using other types of absorption equipment. 

In many cases sulphite waste liquor evaporation and 
burning are planned in order to avoid water pollution by 
the waste liquor. 


Burning of the liquor might transform the problem 
to an air pollution problem. As has been shown above, 
the risk of sulphur dioxide damage is relatively small. 
The ash might cause troubles in the neighborhood of 
the mill—as does also the fly ash from coal powder 
firing. The effects of sulphite liquor ash on vegeta- 
tion will, in most cases, be beneficial as it will act as a 
lime and sulphur fertilizer. This might be one of the 
potential uses of the ash. 


If a scrubber process is used, the problem is again 
transformed to a water pollution problem. This time, 
however, the effluent contains no oxygen-consuming 
substances. The effect on the recipient will be that its 
concentration of calcium and sulphate will rise which is 
harmless if anaerobic conditions caused by other 
sources are not prevalent. 
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The Statistical Calculation of Bursting Strength — 


E. R. HOFFMAN 


With the advent of statistical quality control to a paper 
mill, the preparation and maintenance of many control 
charts for the properties of the grades manufactured be- 
come a problem. One chart may be used for each property 
when data are transposed to hypothetical values based on 
a standard grade of paper. The method is illustrated by 
Mullen data and consist of graphically establishing the 
relation of bursting strength to the weight of the paper 
and the various constituents of the furnish. The data are 
then adjusted mathematically to values which would 
have been obtained if the paper machine had been manu- 
facturing one grade and weight of paper. The resultant 
chart may then be used for the study of paper machine 
performance, beater standardized beating procedure. 


IN THE application of statistical quality control 
to a paper mill one runs into the difficult requirement 
of many charts for the qualities of the grades manu- 
factured. It is desirable, therefore, to use one chart 
showing the complete story of a particular property. 
The problem then becomes that of reducing all data 
related to a property to a common denominator. In 
order to do this it is necessary to determine with mathe- 
matical precision the effect of various factors of which 
the property is a resultant. This paper deals with such 
a method and embraces the reduction of bursting 
strength measureménts taken to a common hypo- 


E. R. Horrman, Research Physicist, Hammermill Paper Co., Erie, Pa. 
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thetical value based on a standard furnish, also the 
plotting of these data as a control chart and the use of 
the data in the design of furnishes or tolerances. 


The bursting strength data used here cover a 30- | 


day period, taken at machine conditions, and are plotted 
in Fig. 1. The erratic variation in values readily dem- 
onstrates the effect on burst of factors such as weight 
and furnish. An analysis of the data shows that 
weight is the biggest single cause of variation of the 
strength values. In order to determine the relation 
between weight and bursting strength, the average 
values for the last four years, for various weights and 
grades, have been plotted against the nominal weights, 
based on a 17 by 22-inch sheet. These grades include 
bond, ledger, mimeo, cover, offset, etc., and fall into 
four categories as shown in Fig. 2. When plotted on 
semilog, the curves become linear, Fig. 2A. 

The exponential curves of Fig. 2 can be explained 
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Fig. 1. Bursting strength versus sample number (time), 
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Fig. 2. Weight versus bursting strength based on 17 X 22 
ream size 


as follows: starch from surface sizing, as will be shown 
later, increases bursting strength. The depth and 
quantity of starch on a sheet of paper are the same for 
normal sizing conditions regardless of the thickness of 
paper being treated. It therefore follows that the 
starch-fiber ratio of a thick sheet is lower than for a 
thin sheet. The heavy sheet, primarily all fiber, 
therefore, has a lower burst value per unit weight 
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Fig. 2A. Weight versus bursting strength based on 17 X 
22 ream size 
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Graphic method of reducing bursting strength 
values to standard hypothetical values 


Fig. 3. 


than the thin sheet which contains a higher ratio of 
starch and a correspondingly higher burst value per 
unit weight. Thus, the exponential bursting strength- 
weight curve reflects the changing ratio of starch to 
fiber for papers of various weights. 

Further study of the data show that the previously 
mentioned grouping of papers in the weight-burst 
relation was the effect of varying amounts of filler and 
size in the papers. Papers with lower filler content 
developed a higher burst-weight relation than highly 
filled sheets. 

From the relations established for various papers in 
Fig. 2, the strength measurements presented in Fig. | 
were reduced to values comparable to a common 
weight of 24 pounds based on a 17 by 22-inch sheet. 
The actual operation was simply performed by adding 
to or subtracting from the measured burst, as the case 
required, the difference in burst values for the paper 
being considered and the standard weight as determined 
from the curves. Figure 3 illustrates graphically the 
method. It shows how case A and B with a range C 
is reduced to range D. In Fig. 4 the paper machine 
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Fig. 4. Bursting strength versus sample number (time), 
corrected to 24-pound weight; 17 X 22 ream size 
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Fig. 5. Bursting strength versus filler 


data previously shown in Fig. 1 have been thus treated. 
Substantial reduction in the erratic variation has been 
accomplished. It is evident from the remaining varia- 
tion, however, that other variables still exist. Stand- 
ardization factors for filler, surface sizing concentra- 
tion, and additions of various types of pulps have also 
been determined (see Figs. 5 and 6). These were 
obtained by plotting the bursting strengths, after ad- 
justing the values to a common weight and ream size, 
against the amounts of the various constituents in the 
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Fig. 6. Bursting strength versus surface size concentra- 
tion 


furnish. As the relation for filler was determined 
all data were then readjusted to a standard furnish of 
no filler and then the data replotted before proceeding 
with the next variable. In Fig. 7 standardizations 
for weight, ream size, and filler have been made. 
Figure 8, after adjustment for starch content, then 
represents the values that would have been attained 
if the paper machine had been making only a 24-pound 
sheet using an all sulphite spruce fiber, no filler, and a 
normal starch concentration. 

It was found that variations in rosin, alum, and the 
rosin-alum ratio had practically no effect on bursting 
strength, but that certain types of fibers did have an 
appreciable effect and had to be taken into account. 
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Fig. 7. Bursting strength versus sample number (time), 
corrected to 24-pound weight; 17 X 22 ream size; no filler 
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Fig. 8 Bursting strength versus sample number (time), 
corrected to 24-pound weight; 17 X 22 ream size; no filler; 
normal surface sizing 


The accumulated, standardized data, when plotted 
on an appropriate control chart shows a remaining 
variation (see Fig. 9). The magnitude of the remaining 
variation is of sufficient size so as to occasionally in- 
dicate other assignable causes of variation or out of 
control. These appear small during the period studied 
and of minor importance. Seasonal changes, however, 
may be larger and of considerable interest. A number 
of variables have not as yet been studied to determine 
whether or not they have an appreciable effect on 
bursting strength variations. For example, in this 
group may be calendering, moisture of the paper at 
various points throughout the paper machine, felting 
as the result of shake, etc. Although beating is known 
to have a profound effect on burst, this study indicates 
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Fig. 9. Quality control and range chart for bursting 


strength 


that beating during the routine manufacturing period 
was reasonably uniform. The average level of the burst 
value is probably to a great extent a measure of the 
degree of beating. If the beating cycle is changed or 
beating procedure altered one could probably detect 
the effectiveness of such changes. 


The common control chart using the hypothetical 
values is important because it makes possible the com- 
parison of the performance of a paper machine from 
time to time regardless of the paper being manu-— 
factured, or the comparison of two or more machines 
also regardless of grade. It opens the way to a means 
of checking beater operation with respect to bursting 
strength, or if a standardized beating procedure is 
used one could study the reaction of various pulps to 
beating in the mill process. 


Once the average hypothetical burst value has been 
established for the process, the calculation may be 
reversed and the expected burst value for any furnish 
or weight may be determined. With a knowledge of 
the normal process deviation, the appropriate range 
about the expected value may be established. These 
limits would be the appropriate tolerance for a given 
furnish. 


Presented at the Annual Meeting of the Technical A iati 
and Paper Industry, New York, N. Y., Feb. 19-22, icin as 
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Effect of Bark on Yield and Quality of Sulphate Pulp from 
Southern Pine 


J. S. MARTIN and K. J. BROWN 


Sulphate pulping tests were made on shortleaf pine chips 
without bark, on bark alone, and on mixtures of chips and 
bark containing up to 24% of bark by weight. These tests 
indicate that considerable percentages of bark can be used 
in kraft-type pulps but that sulphate pulps made from 
bark only are unsuitable for use in paper products. In the 
production of kraft-type, bleaching sulphate, and sul- 
phate semichemical pulps, the presence of bark caused (1) 
an increase in yield of pulp from a cord of rough pulpwood, 
(2) an increase in consumption of active chemicals during 
cooking, and (3) a decrease in brightness of the pulp, or 
darker-colored pulps. 


Tue possibilities of reducing barking costs, 
improving wood-storage practices, and obtaining larger 
yields of pulp from the same amount of pulpwood by 
using part or all of the bark have revived interest in 
the effect of bark in pulping. Before pine is pulped 
by the sulphate process, it is common practice in 
paper mills to pass the pulpwood through barking 
drums to remove most of the bark from the wood. 
Some mills remove all of the bark, while others allow 
sizable amounts to remain on the pulpwood. The 
bark is removed because it has been considered detri- 
mental to pulping, though very little specific informa- 
tion is available on how much bark is undesirable. 

A systematic investigation was made to determine 
the effect of bark on the quality and yield of pulp. 
Pulping tests by the sulphate process were conducted 
on shortleaf pine and its bark over a range of wood-to- 
bark ratios. The main emphasis was placed on the 
production of kraft-type pulps, such as those used for 
wrapping paper and paper bags. Bleaching sulphate 
and sulphate semichemical pulps were also made from 
mixtures of wood and bark. 


A difference in the pulping characteristics of wood 
and bark would be expected because of the difference 
in their chemical natures. The cellulose in the bark 
fiber appears to be combined with lignin by a linkage 
that is very resistant to splitting by either caustic 
soda or phenol and acid (1). This linkage is claimed 
to be stronger than the ligno-cellulose bond in wood, 
which is considered to be only a physical union. ‘The 
tenacity with which lignin is held to the cellulose in the 
bark indicates an actual chemical union. Although 
caustic soda does not readily split this chemical union, 
it quickly dissolves bark tissue. The high solubility 
of bark in 1% sodium hydroxide and in hot water are 
indications that low pulp yields can be expected from 
bark. 


J. S. Marrin and K. J. Brown, Chemical Engineers, Forest Products Lab- 
oratory, maintained at Madison, Wis., in cooperation with the University 
of Wisconsin, Forest Service, U. S. Department of Agriculture. 
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TEST PROCEDURES 
Description and Preparation of Material 


Unpeeled shortleaf pine pulpwood of 6 inch average 
diameter was received at the U. 8. Forest Products 
Laboratory from Crossett, Ark. The bark was sep- 
arated from the wood as close to the cambium layer as 
possible. 

Microscope slides of macerated tissue from bark 
sections were prepared by allowing the bark to stand 
for 6 hours in a mixture of 10% nitric and 10% chromic 
acids. The bark tissue was then washed, placed on a 
slide, and stained. The cell structure of the macerated 
bark tissue was examined with a microscope under 
fluorescent light. Figure 1 is a sketch of the material 
as seen through the microscope, and Fig. 2 shows the 
structure of the cells present in the bark tissue. 

The peeled wood was reduced to °/3-inch chips by the 
Laboratory chipper. The bark strips were cut into 
chips of the same size with a paper cutter. Wood and 
bark chips were mixed together in proper proportion 
before each digestion. 

Data on the physical and chemical properties of 
the wood and bark are given in Table I. The chemical 
tests were made by methods used primarily for wood 
analysis. - 


Cooking Conditions for Sulphate Pulping 


The digestions were made in steam-jacketed, spher- 
ical, rotary autoclaves of 0.5 cubic foot capacity. 
Three series of duplicate digestions were made using 
charges that contained 100 and 0, 92 and 8, 84 and 16, 
76 and 24, and 0 and 100% of wood and bark, respec- 
tively, based on the total weight of moisture-free bark 
and wood. Each series of digestions was made with 
different amounts of cooking chemicals to give semi- 
chemical, kraft, and bleaching types of pulps. The 
semichemical pulps in the 60% yield range, based on 
the weight of the wood, were fiberized in an attrition mill 
having a single rotating disk of 8 inch diameter. Con- 
stant cooking conditions for all digestions were: liquor- 
to-wood ratio, including moisture in the chips, 4 to 1; 
temperature-pressure increase period from 30°C. to 
maximum temperature of 170°C., 1.5 hours; duration 
at maximum temperature, 1.5 hours; and sulphidity, 
based on active alkali, 30%. The other cooking condi- 
tions are given in Table II]. The physical and chemical 
properties of all the pulps were tested by standard 
methods, and the data are given in Table III. 


DISCUSSION 
The Bark 
Shortleaf pine bark has one-half the cellulose content 


u 


and nearly twice the lignin content of shortleaf pine 
wood and is three times as soluble in hot water and 
nearly four times as soluble in 1% sodium hydroxide 
according to the test methods used (Table I). These 
relationships, especially, the high solubility in alkali, 
indicate that low pulp yields and high chemical con- 
sumptions will be obtained when pulping bark. 


Table I. Physical and Chemical Properties of Shortleaf 
Pine Wood and Bark* 


——— Material——_ 
Property Wood Bark 


Physical properties? 
Specific gravity? 
Density,¢ (Ib. per cu. ft.) 
Diameter of log, in. 
Age of log, yr. 
Rate of growth, rings per inch 
Summerwood, by volume, % 
Compression wood, by volume, % 
Heartwood, by volume, % ag 
Bark, by volume, % aes iil. 
Bark, by weight, green basis, % nor he 
Bark, by weight, moisture-free basis, % Fee le 
Chemical composition? 
Lignin, % 27. 
Holocellulose, % 69. 
Alpha-cellulose, % 48. 
Total pentosans, % 
Ash, % 
Alcohol-benzene extractables, % 
Ethy] ether extractables, % 
Hot water extractables, % 
Sodium hydroxide? extractables, % 1 
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@ Pinus echinata. Shipment No. 2984. 

b Average of values obtained on transverse sections. 

© Based on weight of moisture-free wood in a given volume of green wood. 
d@ Based on analyses of samples of wood and bark chips. 

€ Water solution of 1% concentration by weight. 


The nature of the cellular material forming the struc- 
ture of bark is a major factor in determining its value 
asa pulp. An examination of the bark under a micro- 
scope showed three types of cells that might give usable 
fibers (Figs. 1 and 2). The estimated amounts of 
these materials were 85% of sieve cells, 10% of paren- 
chyma cells, and 5% of stone cells. 

The sieve cells were found to be roughly 0.75 mm. in 
length, or about 25% as long as pine wood fibers and 
60% as long as many hardwood fibers. The sieve 
cells found in the active phloem resembled wood fibers 
and should have good bonding characteristics in pulps. 


The parenchyma cells were short, soft, thin-walled, 
and brick-shaped. The stone cells were short, quite 
hard, and nearly spherical in shape. Because of their 
small size, the parenchyma and stone cells may lower 
quality and strength. A great portion of these small 
cells may also be lost during pulping and pulp proc- 
essing, thus lowering pulp yield. 


Sulphate pulping tests indicated that bark alone was 
not pulped adequately by standard cooking conditions 
for producing a kraft pulp. Bark gave a greater 
weight of screening rejects than of screened pulp and 
had a high chemical consumption, which indicated 
that the cooking chemicals were nearly exhausted at 
the end of the digestion (Table II). The use of more 
drastic cooking conditions, similar to those used for 
producing bleaching sulphate pulps, reduced markedly 


the screening rejects but only increased the yield of. 


screened pulp from 15 to 18% on a total-weight basis. 
Under the same conditions, the pulp yield from wood 
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Fig. 1. Sketch of macerated tissue of southern pine bark 
as observed with microscope 


A, stone cells; B, sieve tube; C, parenchyma (collapsed); 
D, ray section. 


alone would be reduced from 48 to 44%. The yield of 
semichemical pulp obtained from the bark was 42% or 
almost 30% lower than for wood alone. 

Bark sulphate pulps were very dark in color and had 
a slippery feel. They contained small, hard particles 
that settled out of water suspensions and caused diffi- 
culty in handling, especially in washing and draining 
on screens. These difficulties were not encountered 
in pulps made from bark and wood mixtures. 

The pulps made from bark alone were much lower 
in chemical purity than those made from wood as 
would be expected from the marked difference in the 
chemical composition of the original materials before 
pulping. Lignin content was 13% for the bark pulp 
as compared with 3% for the bleaching wood pulp. 
The strength of bark pulp was very low. Bursting and 
tearing strengths were only one tenth of those obtained 
from pine wood pulp (Table III). The bark sulphate 
pulps were too low in yield, strength, and freeness for 
use alone in paper products. 


Kraft Pulps 


In production of kraft pulps from mixtures of wood 
and bark, an increase in the amount of bark up to 24% 


Fig.2. Structure of cells of southern pine bark as observed 
with microscope 


A, stone cells, which are almost spherical in shape and com- 
prise about 5% of the bark; _B, sieve cells, which average about 
0.75 mm. in length and comprise about 85 to 90% of the bark; 
C, parenchyma cells, which are brick-shaped and comprise about 
5 to 10% of the bark. 
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Table II. 


Conditions and Results for Sulphate Pulping of Shortleaf Pine Wood, Bark, and Wood-bark Mixtures 


—————— Cooking conditions — 
Chemicals charged — 
Initial 
concentra- Amount per 100 Black 
tion cal- pounds of moisture- liquor Yield i ie 
: ; Materials culated as free material, lb. Chemicals d ; it I ie Ey eect 3 7 Palas 
Hadegkeaiey Sn Na0, NaO8H plus Calculated consumed, at 15°C., SIE ies opan EK Benes HET: Bosse 
. 00 ar g./l. Nas as NaxO % CB Screened Screenings Total bleached Bleachedb pulp 
Bleaching Sulphate Pulps 
2241x, 2242x 100 0 53.7 27.50 21.5 67.8 
3 2 : A 12.7 43.7 et 43. 26. 
Meme ot Bl Pe Bt ge us ge gy Be oh 
2249x, 2250x 76 24 53.7 27.50 21.5 75.9 13.3 7 0.5 38 1 14.3 45.8 227 
$ ‘ . é : 37.6 ; 
2244x, 2245x OmnLO0 53,7 27.50 21.5 88.0 14.4 18.0 38 318 ay 137 ae 
Kraft-Type Pulps 
2230x, 2231x 100 0 39.1 20.00 15.6 79.7 10.4 48.5 0.4 48.9 23.0 
: i ; : R ‘ : : 2 : 49.1 23.5 
2234x, 2235x 92 8 39.1 20.00 15.6 83.7 10.5 46.5 0.4 46.9 18.1 42.8 27.0 
paces’ oe ee oH ee ao ob 15.6 87.6 LOW. 44.5 0.8 45.3 14.6 31.8 28.7 
30308 50585, ° 5 15.6 88.8 10.8 42.6 ad 43.7 13.2 24.6 31.3 
2240x 0 100 39.1 20.00 15.6 97.1 Updo 14.9 19.4 34.3 rif 
Sulphate Semichemical Pulps 
Pete 2261x, 
65x 100 0 26.9 13.75 10.7 89.0 hath 2 
2262x, 2266x 92 8 26.9 13.75 10.7 92.5 7.8 ei 
2263x 84 16 26.9 13.75 10.7 93.9 Wid: 60.9 
2259x, 2267x 76 24 26.9 13.75 10.7 96.5 as 60.3 
2260x, 2264x 0 100 26.9 13075 10.7 100.0 9.7 42.0 
2 The cooking conditions other than those tabulated were: weight of moisture-free material, 4 pounds; maximum temperature, 170°C.; temperature-in- 


crease period, 1.5 hours; duration at maximum temperature, 1.5 hours; sulphidity (based on active alkali), 30%; liquor-wood ratio (including moisture in 


chips), 4 to l. 
>’ Pulp bleached with 8.75% chlorine. 


of the mixture caused a uniform decrease in pulp yield 
and an increase in chemical consumption. If 10% of 
bark by weight is considered the average amount of 
pine pulpwood, the use of this quantity of bark in the 
mixture charged to the digester would cause a 2.5% 
reduction in pulp yield on the basis of the mixture of 
wood and bark. This reduction in yield on a pulp 
basis would be about 5%. An unpeeled cord of wood 
with 10% bark, however, would produce 5.4% more 
pulp than the bark-free wood obtained from this cord. 

These pulp-yield figures are very significant from a 
wood-utilization standpoint. They mean that the 
fiber yield per cord of rough pulpwood would be in- 
creased by 5.4% by not removing the bark. 

On the other hand, material containing 10% of 
bark consumed 5% more chemicals than bark-free 
wood. Compared to pulp from bark-free wood, this 
pulp has a permanganate number higher by 4 units 
and a little darker color, but it differs relatively little 
in chemical purity except for a higher lignin content. 

The pulp mixtures containing 8, 16, and 24% of 
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AMOUNT OF BARK IN MIXTURE (PERCENT) 


Fig. 3. Relation between chemical constituents in kraft- 
type pulps and amount of bark in wood-bark mixtures 
used to make pulp 
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bark had higher holocellulose and alpha-cellulose con- 
tents and lower lignin contents than predicted from 
data for pulps of wood or bark alone (Fig. 3). Pentosan 
and hemicellulose contents were close to those of pulps 
produced from wood alone. These results indicate 
that bark has a less harmful effect on kraft-pulp quality 
than would be expected from the chemical composition 
of bark pulp. 

The most outstanding result in production of kraft 
pulps from wood and bark mixtures was that pulp 
strength was not seriously affected when as much as 
16% of bark was present. Even with 24% of bark 
present, the bursting strength of the pulp was only 
reduced by 8%, the tensile strength by 11%, and the 
folding endurance by 18%, and the tearing strength 
remained unchanged. The retention of strength by 
pulps containing bark is contrary to prevailing opinion 
and is much more favorable to bark utilization in pulp- 
ing than would be expected from the extremely weak 
pulps obtained from bark alone. 


Bleaching Sulphate Pulps 


The effect of bark in the production of sulphate pulps 
of bleaching grade was essentially the same as that 
found for the kraft pulps. Of great importance, how- 
ever, were the increase in the permanganate number 
from 16 to 23, the increase in lignin content from 3.3 
to 4.1%, the decrease in the brightness of the un- 
bleached pulp, and the marked decrease in the bright- 
ness of the pulp after a one-stage bleach test with in- 
crease in the amount of bark from 0 to 24% (Table III 
and Fig. 4). The pulps bleached with greater difficulty 
than was indicated by their lignin contents and per- 
manganate numbers. 

These results indicate that bark, even in small 
amounts, is very detrimental to the bleaching prop- 
erties of pine sulphate pulp and that it should be 
removed entirely from the pulpwood used in this type 
of pulp. 


Sulphate Semichemical Pulps 
Sulphate semichemical pulps were made in the 60% 
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Table IIT. 


Chemical Constituents and Strength. Properties” of Sulphate Pulps Made from Shortleaf Pinewood, Bark, 


and Wood-Bark Mixtures 


Tensile 
strength, Folding endur- Test 
Duration of Bursting Tearing Sania) ES es ee A is is 
—— ] onstti beating t strength at strength at ength at sheet a ensity 
ONAN See Foie of Freciase of, Te Sreeness of,° ee Hees, of,» 
Materials Holo- —_ Alpha- Total b, min. b pt. per 1b.¢ , 9./lb.€ m ouble folds g./ce. 
Digestion charged, % cellu- cellu- pento- 450 250 450 250 450 250 460 250 450 oo ae Ke 
no. Wood Bark lose lose Lignin sans ml. ml. ml. ml. ml. ml. ml. ml. ml. ml. ml. ml. 
Bleaching Sulphate Pulps 
2241x, 2242x 100 0 96.5 81.0 3.0 6.3 42 60 1.00 1.14 2.02 1.66 8800 8800 440 535 0.69 0.73 
3043x. 2246x 92 8 94.7 83.3 3.4 7 il 35 52 1.06 1.15 1.97 1.62 8200 8800 400 520 0.68 0.73 
2247x, 2248x 84 16 93.8 84.8 3.9 7.2 32 49 1.02 esi 2.05 1.64 7850 8600 390 540 0.67 0.73 
2249x, 2250x 76 24 94.4 83.5 4.1 “a0 30 45 0.99 1.09 1.99 1.73 7700 8400 330 410 0.61 0.68 
2244x, 2245x 0 100 79.3 63.7 13.3 9.2 Fi 3 oo 0.19 AD 0). 21 ae 2200 ae 1 ads 0.44 
Kraft-Type Pulps 
2230x, 2231x 100 0 93.7 79.4 Dal 9.0 46 59 L512 1722 Dol 2.02 8700 9000 420 460 0.68 0.70 
2234x, 203.5% 92 8 92.6 78.0 6.2 9.0 44 62 1.13 1222 2.22 1.83 7800 8700 360 480 0.65 0.69 
2236x, 2237x 84 16 91.8 OT otk ie 9.2 46 63 107 1.22 2.15 1785 6900 8300 400 570 0.63 0.67 
2238x, 2239x 76 24 89.4 78.8 7.9 9.2 45 65 1.05 1.10 2,26 1.85 7400 8400 300 420 0.59 0.64 
2232x, 2233x, 
3240x : 0 100 64.8 50.2 28.6 8.4 5d 0.134 ac 0.184 17054 Od 0.394 
Sulphate Semichemical Pulps 
2258x, 2261x, 

2265x 100 0 81.9 69.1 15.5 9.4 30 50 0.72 0.85 2.05 1.68 5750 6400 140 185 0.52 0.60 
2262x, 2266x 92 8 47.9 65.1 19.4 9.1 25 40 0.60 0.73 1.87 1,57 4900 5500 80 110 0.49 0.55 
2263x 84 16 74.9 61.2 22.6 9.3 12 28 0.53 0.59 i 7683) 1.41 4400 4900 50 rare 0.47 0.52 
2259x, 2267x 76 24 70.3 57.6 24.1 8.9 8 24 0.45 0.50 1.52 1.32 3900 4600 32 47 0.43 0.50 
2260x, 2264x 0 100 54.3 41.9 37.3 iat OF 7 0.08¢ iH 0.20¢ 840° OF : 0.33¢ 


Interpolated test-beater strength data on unbleached pulp. 
Canadian-Standard freeness. 


At a freeness of 140 ml. 
At a freeness of 65 ml. 
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yield range from the various mixtures of wood and 
bark. The softened chips resulting from the partial 
chemical pulping were fiberized in an attrition mill to 
separate the fibers and produce a pulp suitable for liner 
board. The effect of bark in semichemical pulping 
was somewhat different than that found in producing 


40 


80 eg 
[ LEGEND: 
O BLEACHING SULFATE PULP 
a GME I els (LYE 
BRIGHTNESS 


PERMANGANATE NUMBER 


oS) 


BRIGHTNESS (PERCENT) 
PERMANGANATE NUMBER 


UNBLEACHED PULP 
10 +— 5 
O | O 
O 8 /6 24 


AMOUNT OF BARK IN MIXTURE (PERCENT) 
Fig. 4. Effect of bark on permanganate number and 


brightness (before and after a one-stage bleach test with 
8.75% chlorine) of kraft-type and bleaching sulphate pulps 
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Weight of ream of paper containing 500 sheets, each 25 by 40 inches in size. 


Test sheets were conditioned and tested at 23°C. and 50% relative humidity. 


kraft and bleaching pulps. An increase in bark con- 
tent caused an increase in the chemical consumed as 
with the other pulping methods, but caused a decrease 
in pulp strength with no appreciable change in pulp 
yield (Tables II and III). ‘ The yield from bark alone, 
however, was nearly 30% lower than that from wood 
alone. 

The strength of the semichemical pulps decreased 
appreciably with increasing amounts of bark. Pulp 
with 16% of bark had 30% less bursting strength and 
15% less tearing resistance than the pulp from the 
wood alone. The test sheets made from the bark pulps 
were less dense than that from the wood alone. The 
comparatively lower strength of the pulps with bark 
appears serious enough to prevent their use in products 
having the highest strength requirements. 

The lignin contents of the pulps from the wood-bark 
mixtures were considerably higher and the cellulose 
contents were lower than the values calculated from 
the analyses of the pulps made from wood and bark 
alone. For example, the substitution of 24% of bark 
caused an increase in lignin of 55%, instead of the cal- 
culated 35%, and a decrease in holocellulose of 14%, 
instead of the calculated 8%. Under the conditions of — 
partial pulping, the bark may have been selectively 
pulped to a greater degree than the wood. This would 
explain the constant yield and the decrease in strength 
with increase in bark present, although it is contrary to 
experience in semichemical and chemical pulping of 
mixtures of woods having widely different pulping 
characteristics. 


Because of the increased yield of pulp from a cord of 
rough wood, considerable advantage could be realized 


by not removing the bark from pulpwood used in sul- 
phate semichemical pulping. 
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Flash Drying of Lime Kiln Feed 


HENRY VRANIAN and ROBERT D. NICKERSON 


Flash drying of calcium carbonate lime kiln sludge is used 
for the first time to supplement the capacity of an existing 
rotary kiln in a pulp mill. The carbonate product is de- 
livered from the drier to the kiln at a controlled moisture 
content. Most of the former drying zone in the kiln is now 
available for calcining resulting in increased lime-burning 
capacity. The heat for the drier is drawn from the plenum 
chamber of the lime kiln stack. Under the present condi- 
tions the drier does not use all the available heat and some 
is bypassed to the stack. As a result of drying the lime- 
burning capacity has increased by 40% . . . fuel consump- 
tion reduced by 38%, and make-up lime reduced by 37%. 
Use of a secondary dust collector is considered advisable 
and should reduce the make-up lime further. 


THE purpose of this paper is to report on the 
use of a flash drier in conjunction with a rotary kiln 
used for reburning pulp mill lime mud. This combina- 
tion of a flash drier with a rotary kiln is in operation 
at The Chesapeake Corp. of Virginia at West Point, 
Va. It is the first successful installation of its type. 

Because of increasing the kraft pulp production at 
The Chesapeake Corp. it became necessary to expand 
the lime recovery capacity. The present kiln, 9 by 
120 feet, was installed in 1935, when the pulp produc- 
tion was 270 air-dry tons per day with 340 pounds of 
lime used per ton of pulp. Since then, pulp produc- 
tion has increased to a maximum of 570 air-dry tons 
per day. With the same lime recovery equipment 
the losses and fuel costs became increasingly greater 
so that the need for additional capacity became urgent. 

An additional kiln would have had to be placed 
remote from the existing recovery facilities because 
of space limitations. This, in turn, would have re- 
sulted in additional labor and more equipment for 
returning the lime to the present causticizing system. 
The rather large first cost of an installed kiln was an 
important factor also, and as a result, the following 
possibility was considered. 

The kiln at The Chesapeake Corp. has a natural 
draft hood at the firing end and has never been equipped 
with a chain section or lime cooler. As the need for 
greater capacity mounted it became evident that a 
considerable amount of heat was being wasted at the 
kiln stack and calculations showed that it was sufficient 
to dry the calcium carbonate mud from the vacuum 
filter. It was reasoned that with a dry feed to the 
kiln much of the drying zone would become available 
for calcining, thereby increasing the kiln capacity. 

Further investigation indicated that the gas tem- 
peratures leaving such a system would be lower so that 
improved heat economy would result in lower fuel 
consumption. f ’ 

The principle of flash drying had been used in other 
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industries for products of this nature and appeared 
feasible for this application. A full-scale system, 
designed to fit in the existing space, was installed and 
began operating in the spring of 1951. 

Since then, the system has been on the line with a 
dependable performance record. 


RESULTS 


As a result, the capacity of the lime recovery system 
has been increased, the fuel consumption lowered, and 
the lime quality unchanged. Comparing a recent 
20-week period with the 1950 average, the following 
savings have been realized: (Table I) purchased lime 
reduced from 106 to 67 pounds CaO per air-dry ton 
of pulp while the reburned lime capacity increased 
from 57 to 80 tons per day; also, Bunker C fuel con- 
sumption decreased from 108 to 67 gallons per ton lime. 
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Fig. 1. Flash drier for lime kiln feed at Chesapeake Corp. 
Arrows indicate direction of gas flow 
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Table [. Comparison of Performance Before (1949-50) 
and After Installation of Flash Drier (20 Weeks 1951) 


1961, 
1949 1950 20 weeks 
Make-up lime, Jb. /air-dry ton 100 106 67 
Reburned lime, tons/day 52 BY A 80 
Bunker C fue! oil, gal./ton lime 94 108 67 


In the same interval there was an increased load, due 
to a pulp production gain, of 19%. The previous 
quality standard of 87 to 90% available CaO is readily 
maintained. 

The present reburning capacity of 80 tons per day 
is the over-all average without allowance for down- 
time. In the 20 weeks’ period there was a total of 7% 
downtime for various reasons, and with this allowed, 
the reburning rate is 86 tons per day. 

The reduction in lime make-up is principally due to 
the increased reburning capacity of the kiln which 
eliminates most of the mud wastage previously ex- 
perienced. It is believed that the make-up of 67 pounds 
can be further reduced (1) by the use of a secondary 
dust collector for the flash drier and the present bypass 
stack and (2) by certain improvements to the original 
caustic equipment. 

Reported experience at other pulp mills using wet 
collectors on exhaust gases from conventional kilns 
has indicated the possibility of greatly reducing car- 
bonate losses by this means. 

As more experience is gained, it is reasonable to 
expect that the thermal efficiency of the combination 
will be increased, thus, further reducing the oil per 
ton of reburned lime. 


DESIGN AND PRINCIPLE 


The principle of the flash drying system is well 
known and has been described in previous papers 
(1, 2). However, this particular application is unique 
and its requirements are distinctly unusual. Also 
this type of drying system is relatively new in the pulp 
mill field, and a brief description of its principles and 
design is in order. 

Flash drying may be defined as the practically in- 
stantaneous removal of moisture from materials by the 
application of heat in a turbulent stream of hot air. 

Since maximum agitation is fundamental to instan- 
taneous drying, special provision is made to secure it. 
This is accomplished in a cage mill which consists of a 
special rotor enclosed in a housing (see Fig. 2). The 
wet material and the hot gases are brought into intimate 
contact and the water vapor blanket on each particle 
is continuously removed by the agitation provided. 

Actual design of the flash drier is based upon the 
characteristics of the material to be dried and known 
data obtained from tests on plant size equipment. 
The inlet drying temperature which may be permitted 
together with the probable vent temperature, the 
particle size, density, final moisture, and color of the 
product are generally determined by test. Then the 
equipment is sized by calculating the weight of gas 
required for drying using a simple heat balance and 
the laws of airflow and fan design. 

The flow of material and gases through the system 
is as follows: 

The vacuum filter discharges its mud to the mixer 
(see Fig. 1) where it is blended with all of the dried 
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carbonate discharged from the flash drying system. 
From the mixer, a screw conveyor moves the material 
over an adjustable slide gate through which the proper 
proportion of damp material drops to the kiln feed 
screw. The remainder goes to a chute and then to the 
cage mill shown. Here, the drying is done by the cage 
mill agitating the carbonate in the hot gases drawn from 
the kiln as described above. 

Both the gases and the carbonate are carried up- 
ward from the cage mill through the connecting duct 
work to the cyclone. Here, the now dried carbonate 
is separated out by centrifugal action and discharged 
through a rotary valve to the mixer. 

The spent drying gases are drawn from the cyclone 
by the vent fan and discharged to mixer. ) 

This fan was selected to allow the use of a secondary | 
dust collector should it be desirable or necessary. | 
Operating experience at Chesapeake indicates it to be 
necessary from the standpoint of nuisance and reduc- 


tion of lime losses. Other pulp mills with units under 
contract are to be equipped with secondary collectors. — 


MAINTENANCE 


Inspection of the flash drier after 6 months of con-_ 
tinuous operation showed that the machinery items 
were in excellent condition. However, three points 
in the duct work had excessive wear due to abrasion. — 
These points were originally constructed of mild steel. | 
They are to be replaced with resistant materials com- 
monly used for such service in flash driers for drying — 
coal and sewage sludge. 


OPERATION 


No additional personnel is required to operate the © 
added equipment since it is attended by the existing 
caustic operators. They have found no difficulty in 
starting or stopping the drying operation. The kiln 
operation, according to the operators, is not impaired 
by this addition. In fact, they report the operation 
has slightly improved presumably due to a more uni- © 
form feed. 


The vacuum filter averages 30 to 35% moisture in © 
the mud feed to the flash drier. It is interesting to 
note that prior to this installation of the flash drier, 
the vacuum filter cake averaged 40 to 45% moisture. 
The kiln feed averaged 8 to 10% moisture. The 
flash-dried product averages 1% moisture. 


7-WET FEED INLET 
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Fig. 2, C-E Raymond flash drier cage mill showing rotor | 
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The vent temperature from the flash drier is 150°F. 
This is controlled automatically by regulating the tem- 
perature of the hot waste gases from the kiln which 
enter the drying system. The amount and temperature 
of these gases are dependent upon the evaporative 
load at any particular time. The hot gases not used 
are bypassed and provide a substantial margin in case 
the oil consumption now required for calcining is re- 
duced. The calcining operation now dictates the 
amount of fuel burned. 

One of the essential requirements is that the dried 
.carbonate be fed to the kiln in such a state that it will 
remain in the kiln and not “blow back.” This is a 
vital part of the drying operation and is accomplished 
by controlling the moisture content of the carbonate 
fed to the kiln as follows: 

Since the operator has only minor control of the 
amount of cake produced by the filter, it is obvious 
that control of the moisture in the kiln feed must be 
regulated by the slide gate in the mixer discharge 
screw. If the kiln feed is too dry the gate is opened 
more thus reducing the amount of carbonate going to 
the flash drier. This reduces the dried product dis- 
charged to the mixer thus increasing the per cent 
moisture in the mix. 

The reverse of this, partial closing of the gate, takes 


care of excess moisture in the kiln feed. In practice, 
the gate remains unchanged for days. 

The kiln operator burns sufficient oil to obtain cal- 
cination without regard to drying requirements. To 
date, this has resulted in a satisfactory product but 
with an excess of hot gases which are wasted. With 
further experience, it may be possible to further reduce 
the oil consumption to the point that most of the hot 
gases will be used in the flash drier and at the same time 
secure the necessary calcining action. 


The ultimate capacity of the combination has not 
yet been determined. The operating rate of the com- 
bination is 86 tons per day, and the flash drier is ca- 
pable of a one third increase in its present rate provided 
the kiln can caleine that much. 
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A Note on the Theory of Fiber-Fiber Bonding in Paper; 
the Influence on Paper Strength of Drying by Sublimation 


J. A. VAN DEN AKKER 


Ir 1s generally appreciated that the strength of or- 
dinary paper resides primarily in the bonds between 
the fibers. An increase in beating action enhances 
tensile strength and bursting strength through promo- 
tion of more extensive bonding between the fibers 
which, in turn, may be attributed to increase in fibril- 
lation and softness of the fibers; it is also possible, 
many believe, that the brushing action of beating aug- 
ments the specific cohesion between fibers. Ultimately, 
as the degree of beating is extended to higher values, 
the strength of the paper attains a maximum value, 
and further increments in the degree of beating cause 
the strength to decrease. In this regime of beating, 
fiber-fiber bonding is almost at its maximum possible 
value (as evidenced by high density and low optical 
scattering) and the fibers are weakened by fibrillation 
and other effects of the beating action. 

In order that fiber-fiber bonds may be formed, ele- 
ments of contiguous fibers must be brought into essen- 
tially molecular contact. Wet pressing provides the 
mechanical stresses for close contact between fibers, and 
it is known that wet pressing has a strong influence on 
the strength of the dry paper. However, wet pressing 
alone would seem to be incapable of producing the 
relatively strong bonds existing in the dry paper. 
Immediately after pressing, the wet sheet has very low 
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strength; furthermore, the surfaces of the fibers are 
undoubtedly covered with layers of associated water 
many molecules thick, which prevent the creation of 
strong, permanent bonds. Wet pressing deforms the 
fibers of the sheet and creates an environment in which 
the fibers are in close contiguity. Because of the slight 
resilience of the wet fibers, a ‘“spring-back”’ occurs after 
pressing, and fiber elements which were in close contact 
during pressing will generally separate somewhat. 
Nearly 20 years ago, Campbell (7) published a theory 
which affords a plausible explanation for the bringing 
together of fiber elements to a degree of proximity per- 
mitting the force fields of the elements to react and 
form bonds. During the drying of the sheet (when the 
moisture content is below the fiber saturation point), 
water is located in the microcapillaries of the fibers 
and between fibers in the zones of near contact. Ac- 
cording to Campbell’s theory, surface tension pulls 
fibers and fibrils together during the drying process; 
of course, this action of surface tension will prevail only 
at those points in the sheet where the stiffness of the 
fiber mesh and the distance of approach of fiber ele- 
ments are sufficiently small for contiguous fiber ele- 
ments to yield under the stress caused by surface ten- 
sion and to move together. Presumably the number 
of such points in a paper sheet would be very large, but 
would depend upon such factors as the nature of the 
fiber, the kind and degree of beating action, the nature 
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of felting together of the fibers during formation of the 
sheet, and the pressure and duration of pressure during 
the wet pressing. As drying proceeds, the films of 
water between contiguous fiber elements diminish in 
thickness and, in consequence, the tension stress in the 
water increases, thus causing the elements to be brought 
together with increasing force. If x is the thickness 
of film of a liquid of surface tension \ between two flat 
surfaces, and if the liquid wets the surfaces but does 
not extend out to the edges of the surfaces, then the 
tension stress in the liquid is 2\/x dynes per sq. cm. 
(The magnitude of this stress may be very large, as the 
following example will show: if \ = 70 dynes per cm. 
and « = 70 A., then the tension stress should be 2 X 
TOLT ORC 10 2) 2 10'dynes: pertsq: cna == 200 
atmospheres.) Campbell points out that the surface 
tension of the water in a thin film may be different from 
that of water in bulk and calculates the order of magni- 
tude of the stress in the water from the formula (de- 
veloped with the aid of thermodynamics): 


P = (1.95 X 10° Tog/M) logy (po/p) dynes/sq. cm. 


in which P is the hydrostatic pressure in the liquid, 7’ is 
the absolute temperature, o is the density of the liquid, 
g is the acceleration of a freely falling body, M is the 
molecular weight of the liquid, » is the vapor pressure 
of the liquid when its hydrostatic pressure is P, and p 
is the pressure of saturated vapor of the liquid. Camp- 
bell shows that when a sheet of paper is in equilibrium 


with water vapor at 0.9 saturation (90% relative hu- 


midity), the tension stress in the water in the sheet 
should be about 145 atmospheres; the tension stress 
increases with increasing dryness. . 

The purpose of this article is to present evidence sup- 
porting Campbell’s theory of the action of internal 


tension in water on the formation of fiber-fiber bonds’ 


during the drying of paper.* If the fiber-fiber bonds are 
established during the pressing operation and strength- 
ened by removal of water without appreciable contribu- 
tion from internal tension, then a sheet of virtually normal 
strength should be obtained by a drying process in which 
water 1s removed in such a manner that internal tension,is 
restrained from pulling fiber elements together into. very 
close contact. Drying by sublimation, that is, removing 
water in the vapor phase from the solid, or ice, 
phase, should provide a test of the theory. Appar- 
ent defects of this test of the theory are: (1) Water 
expands on freezing and, hence, fiber elements would 
be moved apart. (2) The formation of ice might be ex- 
pected to weaken. the fibers. These effects can be al- 
lowed for through the use of suitable controls. 

In the first experiment on the effect of drying by sub- 
limation, three handsheets were prepared from well- 
beaten unbleached sulphite pulp. In order that any 
effect of the initial action of surface tension might be 
emphasized, the test sheets were not pressed; the only 
pressing action which they received was that produced 
by the couching roll of the British sheetmaking equip- 
ment. They were couched on blotters, and left on the 
blotters until dry. One sheet, labeled RT, was per- 
mitted to air dry at room temperature. The other two 
were labeled, respectively, LT and LT-C (low tempera- 
ture and low temperature control). These were placed 
between sheets of moistureproof paper so that they 
could be transported to a cold box without loss of water 


* The work reported in this article was conducted in 1947. 
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by drying. Placed ina cold box at —40°C., they were 
rapidly frozen to minimize fiber damage resulting from 
ice crystal growth. One hour after freezing, the con- 
trol sheet (LT-C) was removed from the cold box and 
allowed to thaw without loss of moisture, following 
which the moistureproof sheets were removed and the 
control sheet was permitted to air dry. Sublimation 
of water from sheet LT was, of course, very slow at 
—40°C. and, subsequently, this sheet was transferred 
(without appreciable temperature rise) to a cold box 
in which the temperature was controlled at a value not 
far below the freezing point, —6°C. Sublimed moisture 


condensed upon the refrigerated copper coil in this box.” 


After 2 days at —6°C., the sheet presented an ice-free 
appearance, and could be easily peeled from the blotter. 
After 4 days, the moisture content had fallen to 10% 
(as measured by weighings on a small specimen cut 
from the sheet and introduced in a weighing bottle 
momentarily placed in the cold box). On the sixth day, 
the moisture content was 9%. The specimen was re- 
moved between cold glass plates on the seventh day, 
and permitted to warm to room temperature before air 
drying was initiated by removal of the glass plates. 
(Presumably, some of the bonds would be strengthened 
by further drying from a moisture content in the neigh- 
borhood of 9%, but the estimated time required to dry 
the sheet to about 5% moisturecontent at —6°C. seemed 
excessive in view of the preliminary nature of this ex- 
periment.) 

All three handsheets were conditioned at 73°F. 
and 50% relative humidity prior to testing. Data on 
tensile strength and optical properties of interest are 
presented in Table I. It will be seen that the strength 
of the sheet dried by sublimation (LT) was about 40% 
of that of the normal sheet (RT) and very substantially 
lower than the strength of the control sheet (LT-C). 
The low strength and high opacity and brightness of 
the sheet dried by sublimation may be clearly inter- 
preted as evidence for low degree of bonding between the 
fibers in that sheet. Because of the nonlinear relation- 


Table I 
Basis 
Sheet weight, lb. Tensile, Opacity, Brightness, 
designation 25 X 40—600 Ib./in. Ro/R.s9 % 
LT 47.4 17.8 0.94 63.4 
LT-C 47.4 Swe 0.90 Oves 
RT 47.3 43.0 0.73 44.0 


ships between optical scattering coefficient and optical 
properties, it may be said that the difference between 
the bonded areas in LT and LT-C is substantially greater 
than would superficially be indicated by the opacity 
values (0.94 and 0.90). The sheet dried by sublimation 
possessed all of the subjective qualities of paper made 
with unbeaten pulp—it felt soft, bulky, and flexible. 
The properties of LT-C were roughly intermediate to 
those of LT and RT; this is attributed to the expansion 
of water on freezing. A portion of the difference in 
strength between RT and LT is, of course, attributable 
to this effect, but there seems to be little doubt that 
much of the decrement in strength is due to the elimina- 
tion of the influence of internal tension of water during 
the drying process. 

In a second experiment, an attempt was made to sub- 
ject a control sheet to low temperature-time conditions 
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similar to those of the LT sheet, with the LT-C sheet 
confined in a Pliofilm envelope to restrain drying. It 
was also hoped, in this experiment, to obtain a rough 
measure of the extent of fiber damage caused by the 
formation of ice in the sheets. Three handsheets were 
prepared from unbleached sulphite pulp beaten to a 
freeness of 690 ml. S.-R. in a Valley laboratory beater. 
These sheets, labeled as before, were subjected to wet 
pressing. The LT and LT-C sheets were placed in 
Phofilm envelopes and quickly frozen at —40°C. A 
few hours later, they were transferred, without substan- 
tial warming, to the cold box in which the temperature 
was controlled at —5°C., and the Pliofilm envelope 
was removed from the LT sheet so that sublimation 
could proceed. Eleven days later, when the moisture 
content was below 9% (as judged from the first experi- 
ment) and was probably in the neighborhood of 8%, 
the sheets were removed from the box. It was observed 
that a substantial amount: of the water in the LT-C 
sheet had condensed upon the Pliofilm envelope, so 
that this sheet had dried partially by sublimation in 
spite of the moistureproof envelope. The Pliofilm 
envelope was not removed until ‘the envelope and the 
specimen which it contained had warmed to room tem. 
perature and the moisture had transferred from the en- 
velope to the specimen sufficiently to give the specimen 
a wet appearance. The LT-C sheet was peimitted to 
air dry at room temperature from this condition. 

After conditioning at 73°F. and 50% relative humid- 
ity, the data presented in Table II were obtained. 
The data corroborate the results and conclusions of 
the first experiment (Table I). Again, the strength of 
the sheet dried by sublimation was about 40% of that 
of the sheet dried at room temperature. Because of 
the previously described difficulty encountered with the 
control sheet LT-C, an accurate measure of the effect 
of expansion of water on freezing cannot be made. 
However, the result for LT-C shows that prolonged ex- 
posure of a sheet to —5°C. will not cause the full decre- 
ment in strength exhibited by LT. 


Table IT 
Sheet Basis weight, lb. Tensile, 
designation 26 X 40—600 1b. /in. 
LT 44.6 8.7 
LT-C 44.7 11 
RT 44.6 22,3 


An estimate of the magnitude of fiber damage caused 
by the formation of ice in a sheet (under the stated 
conditions of quickfreezing followed by a prolonged in- 
terval at —5°C.) was obtained by forming handsheets 
from the scraps of the test sheets. The scraps from the 
sheets were soaked in distilled water overnight, de- 
fibered in a malted milk mixer, and formed into hand- 
sheets, using, again, the British sheetmaking equipment. 
As shown in Table III, this operation involved a loss 
of only 2% of the fiber of each sheet. The tensile 
strengths of the three sheets air dried at room tempera- 
ture are of the same order of magnitude. Most of the 
drop in strength from 22.3 pounds per inch—the original 
strength of sheet RT—is attributed to the well-known 
effect on strength of drying of fiber. The small but 
probably real difference between the strength of sheet 
RT-RT and the other two sheets is probably attribut- 


TAPPI January 1952 Vol. 35, No. 1 


able to fiber damage or other effects of ice formation. 
The data presented in Table III show that any loss in 
strength attributable to ice formation is relatively small 
as compared with the differences in strength between 
LT and LT-C sheets (Tables I and II). 


Table III 
Sheet Basis weight, lb. Tensile, 
designation 25 X 40—600 lb./in. 
LT-RT 43.6 LOPEZ, 
LT-C-RT 43.8 10.5 
RT-RT 43.9 12.3 


The fiber elements in sheets formed in liquids other 
than water should be brought together by internal 
tension during the drying. However, the intimate 
bringing together of fiber elements would appear to be 
a necessary but not sufficient condition for the formation 
of strong bonds in the dry paper. Kress and Bialkow- 
sky (2) have shown that liquids which cause cellulose 
fibers to swell, suchas water, ethylene glycol, andformam- 
ide, promote strong bonds between fibers, whereas 
beating in higher alcohols and hydrocarbons results 
in “very free and fluffy stock’”’ (low degree of bonding 
between the fibers). Undoubtedly the lower bonding 
strength resulting from treatment with a liquid of the 
latter class is due to a combination of possible effects, 
such as (1) the existence of residual layers on the fibers 
of the sorbed liquid which inhibit the formation of 
strong bonds, (2) failure of the liquid to swell and soften 
the fibers, and (3) absence, in the presence of the liquid, 
of surface molecular modification on the cellulose re- 
quired for the formation of strong bonds. In the work 
reported in the present article, the fibers were beaten 
and formed in water, so that normal swelling and sur- 
face modification of the fibers occurred, and any bond- 
inhibiting effects caused by foreign liquids were absent. 
It is clear, then, that a portion of the observed decre- 
ment in strength in the LT sheets is attributable to the 
absence, during drying, of a pulling together of fiber 
elements induced by internal tension in the water. 

Future research will be based on a number of ques- 
tions which suggest themselves. For example, the 
connection between the internal tension effect and wet 
pressing should be thoroughly explored; a range of 
pressure-time schedules in wet pressing should be ex- 
amined; the effect of ‘“‘spring-back” of the wet sheet 
after pressing should be studied; the work should in- 
clude observations on the effect of drying (at both room 
and low temperature) while the sheet is under a steady 
pressing load. The importance of surface tension of 
the water in the sheet (at the temperature of drying) on 
the strength of the finished paper should be examined, 
with particular reference to the influence on surface 
tension of sheet constituents. 
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Waste Water Disposal Program, Scott Paper Co., Chester, Pa. 


D. R. WADLEIGH and L. G. SIMONS 


Events leading toward installation of a waste water dis- 
posal plant. at the Chester, Pa., plant of Scott Paper Co, 
are covered to show how the present plant was deter- 
mined. Preliminary to filing plans with the State Au- 
thorities for a complete treatment plant for waste waters 
discharged into the Delaware River, Scott Paper Co. con- 
ducted tests on a standard full size precoat type filter 
to obtain sufficient data for the design of a waste water 
disposal plant. Tests showed for example that the ca- 
pacity of a Waco filter operating at top speed on paper 
machine white water having a fiber content of 8 pounds per 
thousand gallons was 600 g.p.m. but the capacity increased 
to 1400 g.p.m. when operating on lean waste water at 1.5 
pounds per thousand gallons. Using the test results as a 
guide a complete waste water disposal plant was designed 
and built using Waco filters, and including a novel water 
collection system. The plant operation is completely 
automatic with a recovery of over 90% of the incoming 
fiber. The collection system consists of an elevated open 
flume which receives white water from numerous pipe 
lines fed by individual pumps. The flume conveys the 
water to a 100,000-gallon collector tank which serves to 
even out surges. Paper machine furnish is used for pre- 
coat and together with the recovered fiber is returned for 
reutilization in the papermaking process. Actual operat- 
ing records during the first 6 months show that filter per- 
formance has lived up to predictions based upon pilot plant 
studies. 


In Marcu of 1950, a waste water disposal plant 
was placed in operation at Scott Paper Co., Chester, 
Pa., which represented the culmination of a long 
period of planning and testing in the direction of re- 
ducing pollution of the Delaware River. It may be 
said that a substantial improvement has been made in 
Scott’s waste water disposal situation at this mill. 

In order to have a better understanding of the prog- 
ress made on this important paper mill problem it is 
necessary to dwell momentarily at least on the cir- 
cumstances and events that led to the final selection 
of waste control equipment. 


EARLY EVALUATION OF THE MILL EFFLUENT 


During the Fall of 1947, the Chester Mill of Scott 
Paper Co. received authorization from the Common- 
wealth of Pennsylvania to start construction of a 
waste control plant. The stated object of the plant 
was to reduce the pollutional load of Scott’s industrial 
waste discharged to the Delaware River by at least 
the equivalent of “primary treatment’? as defined 
by sanitary sewage rules. 

It is of particular importance to know that stream 
pollution control has received much added emphasis 
since the war. Recent information reveals that 44 of 
the 48 states have pollution laws of one kind or another, 
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and it is probable that Pennsylvania is conducting one 
of the most active campaigns to clean up its streams. 


On first consideration, the requirements of the State 
might not appear to present an unduly difficult prob- 
lem. However, in 1947, the waste water discharged 
to the Delaware River from the Scott mill at Chester 
consisted of approximately 7,000,000 gallons per day 
containing 0.02% of pulp fiber. Accepted methods 
of removing fibrous material from such an aqueous 
solution usually entailed chemical treatment of the 
waste water followed by settling in large size sedi- 
mentation basins. The clarified water is then dis- 
charged to the stream and sludge recovered from the 
basin is disposed of by lagooning or reutilization in 
the papermaking process. For Scott Paper, this 
method of treatment had serious complications. 


1. No land was available around the Chester mill to permit 
construction of lagoons for sludge disposal. 

2. It was not considered practical to reutilize the sludge in 
the papermaking process because it would contain heavy 
dosages of alum and activated silica which would be unac- 
cepted in the finished product. 

3. No acceptable methods of concentrating the sludge for 
baling or other disposition were then known to be operating 
successfully. 


With this background, it was difficult to decide upon 
a suitable approach to this problem. Also, time was 
of the essence in completing pilot plant work in order 
that construction could be started. About this time 
the Waco filter, a new type of precoat filter developed 
in Scandinavia, was first introduced in the United 
States and Canada. The filter was originally developed 
to purify fresh water for municipalities and subse- 
quently was adopted for use in paper mills as a machine 
saveall. 

Experience with this machine in Scandinavia dem- 
onstrated its stock recovery efficiency to be extremely 
high and capacity to vary considerably depending upon 
weight and characteristics of both precoat and re- 
covered stocks. In addition, this filter appeared to 
have certain features which made it advantageous as a 
possible solution for the waste control problem at 
Chester. 


1. Chemicals for coagulation and settling such as are neces- 
sary for sedimentation units were not required. 

2. The possibility for using regular paper machine furnish 
for mat stock seemed excellent. 


3. As neither vacuum nor pressure was utilized to increase 


capacity, the character of the effluent would probably be 
good. 


Preliminary experiments were conducted employing 
a leaf tester of the type recommended by the designer. 
The results were most encouraging. As a matter of 
interest, the performance actually obtained correlated 
very closely with the leaf tests, The characteristics of 
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Fig. 1. Diagram of WACO filter showing principal parts 


the effluent matched results predicted from the per- 
formance of filters operating in several Scandinavian 
mills. Results looked promising and it was decided 
to install a full size filter and conduct pilot plant studies. 
At this point, it should be stated that during preliminary 
and pilot plant work, the Commonwealth represented 
by the Sanitary Water Board and its district engineer 
was cooperative and displayed considerable interest 
in the project. 


DESCRIPTION OF WACO FILTER 


The general configuration of this type of precoat 
filter is shown by Fig. 1. The principal parts of the 
Waco filter consist of: | 

A large open vat containing a cylinder 14 feet long 
and 6 feet 6 inches in diameter constructed of steel 
ribs fitted with bronze tips. This cylinder is provided 
with a variable speed drive motor having a speed range 
of 10 to 40 f.p.m. 

A bronze-covered couch roll to provide a means for 
removing stock from the traveling wire face. 

A bronze-covered guide roll equipped with an auto- 
matic guide at one end and a manual guide at the 
other. 

A precoat vat containing a small open cylinder with 
top feed headbox. It is on this cylinder that the pre- 
coat is formed much in the manner of a decker. Water 
from furnish pumped to the headbox drains through 
the wire leaving a thin precoat on the traveling wire. 
The headbox is supplied with furnish by a circulating 
system much like that used on a conventional paper 
machine. 

The four rolls described above are wrapped by a 
traveling bronze wire 45 by 50 mesh. A precoat 1s 
formed on the wire and carried over the guide roll into 
the main vat containing water to be filtered. Un- 
treated water filters through the pulp mat depositing 
fiber on the precoat and drains away to the sewer or 
is reutilized in process work. The precoat together 


Table I. Typical Waco Filter Performance on Waste 


Water 
Influent Effluent 

consist- aes beppdes: 

Wire Mat stock ency, ency, : 
‘ B.0.D., 1./1000 B.O.D., ity, 
Ses a A ha ese p.p.m. gal. p.p.m. g-p.m. 
5 

10 0.008 1.44 160 0.04 85 47 
15 0.014 1.25 130 Nil 76 ee 
25 0.013 2.00 130 0.18 62 80' 
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with recovered fiber is carried over the couch roll 
which removes the fiber from the wire, and a doctor 
blade serves to remove the precoat from the couch 
roll. The combined mat and recovered stock are then 
diluted and pumped to the pulp preparation system 
for reutilization. In brief, it may be said that this 
type of precoat filter effectively brings to production 
the laboratory process of filtration through filter paper. 


PILOT PLANT STUDIES 


A full size filter was installed in the Spring of 1948. 
It was piped to permit operation with six different 
combinations of mat and unfiltered white water. This 
was done not only to determine performance of the 
filters on waste waters, but also to determine its poten- 
tial as a machine saveall. This discussion will be con- 
fined to results obtained using the equivalent of waste 
water and one type of machine furnish for mat stock. 
The results obtained are characteristic of the perform- 
ance with other combinations of mat stock and un- 
filtered water and they also served as the design basis 
for the subsequent plant. Characteristic results from 
these tests are given in Table I for three different speeds. 

Throughout the tests the filter performed with re- 
markable uniformity, the characteristics of the effluent 
remaining for the most part between 0.10 and 0.20 
pound per thousand gallons. 

Additional results of the pilot plant tests are best 
shown by the following curves. 
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Fig. 2. Capacity of WACO filter vs. consistency of influent 


waste water 


In Fig. 2, the consistency, pounds per 1000 gallons, 
of the unfiltered water is plotted against the capacity 
in gallons per minute. Three different wire speeds 
are plotted as parameters. In this curve it is par- 
ticularly significant to note that a small change in con- 
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sistency of the unfiltered water varies the capacity of 
the filter greatly. Needless to say, this fact makes an 
accurate study of the actual characteristics of the un- 
filtered water very necessary. 

The consistency of the filtered water in pounds per 
thousand gallons is plotted (Fig. 3) against the precoat 
weight in pounds per square foot. It would appear as 
though little is to be gained by operating a filter with a 
precoat weight greater than 0.014 pound per square 
foot. The full scale plant operates in actual practice 
with a precoat weight ranging from 0.012 to 0.020 
pound per square foot. In passing, it is interesting 
to mention that the clarity of the effluent improves as 
the percentage of short fiber pulp in the furnish in- 
creases. Also, the capacity decreases with increase 
in short fiber pulps. While not shown in these par- 
ticular curves, it was found to be the case in other 
phases of the pilot plant work. 

The filter capacity in gallons per minute is plotted 
(Fig. 4) against wire speed in feet per minute. Con- 
sistency of the unfiltered water in pounds per thousand 
gallons are the parameters. These curves also show 
the effect of higher proportions of short fiber pulp in 
the unfiltered water. The dotted lines represent un- 
filtered water containing a high percentage of long 
fiber whereas the solid lines represent unfiltered water 
containing a high percentage of short fiber pulp. 

Throughout the pilot plant work periodic B.O.D. 
tests were made. Generally speaking it was found 
that by removing most of the solids a B.O.D. reduction 
of 30 to 50% could be effected. All sampling and test- 
ing throughout the pilot plant studies were performed 
according to regularly accepted practices. 
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Fig. 3. Effect of precoat weight on clarity of effluent 


Some may wonder how well the performance of this 
type of precoat filter compares with that of a so-called, 
high-rate flocculator. During two successive summers 
pilot plant studies were made with this type of equip- 
ment and it is particularly interesting to note that the 
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effluents of the two types of apparatus compare favor- 
ably. 
THE COLLECTOR SYSTEM 


At the same time that the performance characteristics 
of the Waco filter were being determined a study was 
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inaugurated to classify the sources of waste water and 
estimate the quantity of each being discharged to the 
sewer. These sources were arranged into two groups. 
The first and most important group consisted of lean 
white water which had been through a paper machine 
saveall. The excess water leaving the saveall seal 
boxes from each of nine paper machines varied between 
100 and 300 g.p.m. and the fiber content was fairly 
uniform in the range of 1 to 2 pounds per thousand 
gallons. The excess at each seal box represented a 
known fiber loss calculated to be no greater than suffi- 
cient to purge the white water system so as to avoid 
high concentrations of dissolved solids. The presence 
of fiber in the saveall effluent reflected the presence of 
“fines”? which were not retained on the paper machine 
wet end and also showed that the saveall capacities 
were somewhat exceeded for best results. 
content of this white water was assumed to have value 
since the water was free from objectionable foreign 
matter. 

The second type of mill effluent was found to be 
associated with the various drains in the machine room 
basements. For one reason or another this water was 
contaminated. While the fiber content was some- 
times high caused by machine washups, etc., it was 
agreed that inclusion of this water in the waste treat- 
ment system might introduce material which could 
not be tolerated. It was believed that a method for 
disposing of this type of waste water would require 
development sometime soon and that there was a 
possibility that these drains might be included in the 
filtering operation. 

The physical location of these sources of waste 
water presented a formidable problem. Visualize a 
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series of machine room basements having a total length 
of over 600 feet with a total of 15 sources of waste 
water. 

The collector system (Fig. 5) as it is called, consists 
of: an elevated open trough made U-shaped and 
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Fig. 5. Diagram of collector system 


located for the most part on the roof of the mill build- 
ings, 15 collector pumps, and pipe lines all of which 
discharge waste water into the trough, a 100,000- 
gallon collector tank and a main weir for flow measure- 
ment as well as a flow sampler. The pumps were 
selected for duplication; only three different sizes were 
used. The small pumps selected were close-coupled 
motor pumps because in most locations, space was at a 
premium. 

Each source of water is provided with a level control 
device which actuates a butterfly control valve in the 
discharge pipe lines. The collector piping is pre- 
fabricated from steel pipe and has a Lithcote lining. 

The collector trough is fabricated from steel plate 
in sections and is also Lithcote lined, its length being 
over 400 feet. The trough slopes gently toward the 
collector tank and is designed to handle 8000 g.p.m. 

The collector tank (Fig. 6) receives waste water 
from the trough after the water has been measured 
over a weir. The large capacity of the collector tank 
provides a means of equalizing the flow rate and the 
solids content and contributes a steadying influence 
on operation. The bottom has a slight cone shape to 
draw any settled solids toward the center where the 
drawoff pipe is located. The drawoff line curves up- 
ward from the center of the tank thereby leaving any 
heavy solids in the collector tank which otherwise 
might damage the wires on the Waco filters. The 
collector tank has a high level overflow which may be 
used periodically to flush away floating solid material 
and to wash the tank walls. The walls of the tank 
have a Durofilm protective coating. 


FULL SCALE WASTE WATER PLANT 


The four Waco filters (Fig. 7) are the heart of the 
waste water disposal plant. The machines were re- 
designed by Improved Paper Machinery Co. The filter 
operation in the full scale plant is the same as for the 
single experimental filter unit described above. But, 
of course, the auxiliary equipment providing the pre- 
coat fiber mats and serving to return recovered stock 
is different. In fact the auxiliary equipment is unique 
in many ways and particularly so because 1t 1s com- 
pletely automatic. sy 

The full scale plant is designed to handle 5600 g.p.m. 
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of waste water having a fiber concentration of 1.6 
pounds per thousand gallons. At the design flow 
rate the cylinder speed of the Waco filters is 40 f.p.m., 
and the effluent water fiber concentration can be less 
than 0.1 pound per thousand gallons with sufficient 
mat stock on the wires. With more or less fiber in the 
incoming waste water the hydraulic capacity is affected 
as shown before in Fig. 3. 

The simplified flow diagram (Fig. 8) shows the 
general operation. Waste water from the collector 
tank is piped into the inlet box and distributed evenly 
across the width of each filter. Precoat mat stock is 
brought to the plant at 3% consistency and metered 
as to volume through a stock meter in accordance with 
the prevailing flow rate to make a constant mat weight. 
It is then diluted to 0.5% and pumped to the precoat 
vats of each filter. Recovered and mat stock are 
pumped to an agitated tile chest from each filter and 
regulated to 3% consistency before being returned 
to the stock preparation area of the mill. Effluent 
water from each filter passes through a weir box for 
volume measurement, then to the sewer, and finally 
to the Delaware River. An automatic sampler deter- 
mines the average fiber content of the filtered water. 

It is desirable to examine the auxiliary equipment 
more closely to see how the automatic controls are 
used. A level recorder controller accelerates or decel- 
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erates the Waco filters in accordance with the level 
in the collector tank. This instrument is the watchdog 
of the plant. It also regulates the speed of the stock 
meter to provide just enough mat stock to satisfy the 
prevailing filter speed. Since the collector tank is large 
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in size it is possible to operate the controller for a wide 
range of sensitivity to avoid sudden increases or de- 
creases in filter speed. The controller gradually 
changes the filter speed when the collector tank level 
increases. The adjustment is made to have the filter 
speed at a maximum just below the overflow level 
in the collector tank. 

The stock meter speed is related to the collector 
tank level as noted above. It is also possible to adjust 
the stock meter speed to compensate for the number 
of Waco filters in operation and to obtain any desired 
mat weight at a given speed. This flexibility is ob- 
tained by a manual setting of a variable speed drive 
and a rheostat controlling the field of the direct-current 
motor. 

Level controllers are used to regulate the levels of 
stock in the mat stock chest and the recovered stock 
chest. If the stock pump on the recovered stock 
chest should happen to shut down, an electrical-pneu- 
matic interlock closes the control valve and thus acts 
like a check valve. 

The incoming waste water flows over a weir designed 
to handle 7000 g.p.m. and equipped with a level re- 
corder. Since the weir formula shows that quantity 
varies as the three-halves power of head over the weir, 


The automatic control of recovered stock at each 
filter posed an unusual problem because it was desired 
to pump the recovered stock to the storage chest at 
intermittent intervals and the consistency had to be 


regulated. There is insufficient stock to make a con- | 
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Fig. 8. 


tinuous pump-out arrangement feasible so the in- 
dividual pumps are used to circulate stock in the boxes 
until enough stock is accumulated. When the level 
in the boxes reaches a set height a control operates a — 
three-way valve to transfer recovered stock to storage. 
Using the pumps for circulation has the advantage of — 


Table II. Waste Disposal Plant Operation 
Reduction in ——B.0.D., p.p.m— Settleable 

—Consistency, l1b./1000 gal.—. sistency, ; i i 

Month ire oe Ef oe a Inf. Ef. eee % a reagpuce 
April 1.03 0.10 90.3 222 116 46.6 No data 23.8 
May 0.88 0.10 88.6 308 162 46.9 87.9 24.0 
June 0.79 0.12 84.9 237 159 32.7 96.5 23.8 
July 0.90 0.18 80.1 219 155 29.5 98.3 23.9 
Aug. 0.90 0.16 82.2 212 167 LOR 97.8 23.9 
Sept. 0.91 0.16 82.4 197 113 42.6 93.8 23.8 
0.90 0.14 84.8 233 145 36.3 94.9 23.9 


it was desirable to provide a level recorder having a 
chart with a three-halves power spacing to enable the 
operator to read flow in gallons per minute directly and 
to be able to integrate the total flow. 


Fig. 7. 


Interior view of waste water disposal plant 


As might be expected level instruments were em- 
ployed for the control of level in each of the precoat 
vats and the main filter vats. A level controller was 
also used on the dilute mat stock chest. 
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mixing dilution water with the recovered stock to 
obtain a uniform consistency. The quantity of dilu- 
tion water is determined by a flow controller which is 
reset by a speed transmitter mechanically driven by 
the stock meter. 

The speed transmitter provides a pneumatic impulse 
in a ratio equal to the square root of the speed to reset 
the flow controller. It will be recalled that the speed 
of the stock meter is proportional to the flow of mat 
stock and since this flow represents 80% of the total 
fiber it is possible to control consistency very accurately. 


PLANT OPERATION 


Up to now, pilot plant studies and design and con- 
struction of the full size plant have been described. 


With any project of this kind it is always of interest — 


to determine how close the completed project came to 
predictions. Since this plant was placed in operation 
daily records of its performance have been maintained 
not only to establish its performance, but also to pro- 
vide data for periodic reports to the Commonwealth 
of Pennsylvania for their use. 

The essence of the last report submitted to the Com- 
monwealth is shown on Table II. It is a summary of 
the initial six months’ operation. 

Several observations may be made from this tabula- 
tion. The first and most satisfactory is the fact that 
the filters have lived up to expectations by performing 


Vol. 35, No.1 January 1952 TAPPI 


| 


most creditably. This is attested to by the record 
of almost continuous operation during the initial 6 
months. Capacity of each filter has consistently 
been in the 800 to 1200 g.p.m. range depending of 
course upon the characteristics of the influent and as 
can be seen from the tabulation, the quality of the 
effluent has averaged 0.14 pound per thousand gallons 
for the same period. The per cent reduction in con- 
sistency has not been quite up to prediction caused 
principally by the lower fiber content of the influent 
than was originally estimated. It is safe to say and 
occasional operating conditions have shown that the 
quality of the effluent remains substantially unchanged 
with greater fiber content in the influent. Thus had 
the influent averaged 1.5 pounds per thousand gallons, 
the reduction in consistency would have exceeded 90%. 

B.O.D. reduction has come very close to predictions 
made from pilot plant studies. The tabulation shows 
that the reduction in settleable solids has been ex- 
cellent: a maximum of 98.3% having been achieved 
during the month of July. 

Mechanical operation of the filters, controls, and 
auxiliaries has been excellent. This being the first 
plant of its type ever designed and built in this country, 
it would not have been surprising had a number of 
changes been required. Actually little difficulty was 
experienced during start-up, only adjustments to some 
control valves and controllers were found necessary. 
No difficulty has been experienced with freezing in the 
open collector trough or tank, the water velocity being 
sufficient to prevent freezing. 

Initially, little was known of the life that could be 
expected from the traveling wires. Experience with 
the pilot unit in this respect was most inconclusive for a 
number of reasons. Generally, however, life had been 
relatively short. Improvements incorporated in the 


filter design and better operating conditions combined 
to extend wire life to about 6 months. Further 
improvement in wire life can be expected from the 
development of stainless steel or Monel wires for this 
application. 

It is of interest to observe some of the effects of 
recovered fiber on the mat stock. Freeness was re- 
duced about 200 points, brightness about 3.5 points, 
and fractionation about 8 points. These changes are 
so insignificant that it is not possible to detect any 
alteration in quality to the finished paper. 

The principal reason for the plant’s existence is its 
contribution to the over-all clean streams program. 
Of almost equal importance is its economic effect on 
company operations and in a plant of this type, it may 
be said that if the recovered fiber can be used without 
having a deleterious effect on the finished paper then 
the plant may at least be partially self supporting. 
For this particular plant, the recovered fiber amounting 
to about 11/2 tons per day contributes something to- 
ward operational costs but probably is not nearly 
sufficient to make the plant self supporting. Beyond 
this consideration is the effect of general pollution 
abatement on the stream and municipalities using it 
for recreational and drinking purposes. In the past, 
it has been common practice to install extensive water 
purification works upstream from a city and to dis- 
charge raw sewage downstream. Extensive installa- 
tion of waste treatment plants by both industry and 
municipalities will materially improve the streams and 
rivers and make extensive filtration plants unnecessary. 
Needless to say, the new treatment plant at the Scott 
Paper Co. has contributed to the over-all stream im- 
provement program. 

RECEIVED Jan. 16, 1951. Presented at the Annual Meeting of the Techni- 
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Polyamide Resins for Paper Coating 


HAROLD WITTCOFF, M. M. RENFREW, and FRED B. SPEYER 


Polyamide resins, condensation polymers of dimerized 
and trimerized vegetable oil acids with diamines, are 
suited for paper coatings because they make the paper 
functional by imparting to it heat sealing properties as 
well as resistance to water vapor, grease, solvents, and 
chemicals. Three basic types of resins are available, and 
all three may be coated as hot melts, as solyent solutions, 
and as water dispersions. This paper discusses the com- 
patibility relationships of both the solid resin and the 
suspensoid form. The uses for the coatings, and coating 
techniques are reviewed. 


PoLYAMIDE resins comprise a group of polymeric 
materials which derive from the condensation of di- 
basic organic acids with diamines or from the self-con- 
densation of certain w-amino acids. Products with widely 
differing properties are obtained by varying the selec- 
tion of acids and amines, but in general they are charac- 
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terized by sharp melting points unless chemically modi- 
fied or compounded with other materials. 

Perhaps the best known of the polyamides is the con- 
densation product of adipic acid with hexamethylene 
diamine. This nylon, hexamethylene adipamide, has 
many properties which would be desirable in a paper- 
coating material if it could be applied conveniently. 
However, it is low in solubility; it is extremely high 
softening (above 500°F), and it tends to char rapidly at 
the melting point unless protected from contact with 
air. Such properties prevent the application of hexa- 
methylene adipamide to paper by the method normally 
available to the converter. 

For coating on paper there have been developed 
polyamide resins which are lower softening and more 
readily handled. The work, which is now reported, has 
been restricted to a special group of these lower soften- 
ing polyamide resins formed by the condensation of di- 
merized and trimerized vegetable oil acids and diamines 
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or triamines. These materials, known as the General 
Mills Polyamide Resins, within themselves, cover a wide 
range of properties. The physical forms in which they 
are available for coating, their properties in thin films, 
their uses in paper converting, methods of application, 
and their compatibility relationships with other resins 
and plasticizers will be discussed. 

The polyamide resins, as indicated above, are the 
condensation products of di- or triamines with di- 
merized and more highly polymerized vegetable oil acids. 
They were initially described by Cowan, Falkenberg, 
Teeter, and Skell (7). The component of vegetable oils 
which is most prone to dimerize and produce the dibasic 
acid required for condensation with the diamine is 9,12- 
linoleic acid. That the dimerization proceeds via a so- 
called Diels-Alder mechanism may be assumed from the 
behavior of 1,4-pentadiene, a simple analog of 9.12- 
linoleic acid. This unconjugated diene was shown by 
Ahmad and Farmer (2) to yield a dimer, under the in- 
fluence of heat, which could result from the Diels-Alder 
condensation of conjugated 1,3-pentadiene with uncon- 
jugated 1,4-pentadiene. Thus heat could have caused a 
portion of the di-unsaturate to seek its more stable or 
conjugated form which in turn could condense with the 
unchanged material to yield a dimer. 


Wee nae 
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Analogously to the simpler situation, it seems logical 
to postulate that 9,12-linoleic acid dimerizes in a similar 
manner. In 1941, Bradley and Johnston (3) isolated by 
fractional molecular distillation a dimer fraction from 
the heat-induced polymerization of methyl linoleate 
from dehydrated castor oil. It may be assumed that a 
portion of the methyl linoleate isomerized to provide a 


Table I. Specifications of Polyamide Resins 


oy 


Polyamide Resin 
No. 94 


No. 93 No. 96 

Viscosity at 25°C.¢ 

Cp. 65-100 50-85 14-50 

Gardner-Holdt B-D A-C Av-A 
Color (Gardner) 12 (max.) 12 (max.) 12 (max.) 
Acid number 7 approx. 7 approx. 7 approx, 
Ash, % by weight 0.10 (max.) 0.10 (max.) 0.10 (max.) 
Specific gravity 0.97-0.99 0.97-0.99 0.96-0.98 
Pounds per gallon 8.1-8.3 8.1-8.3 8.0-8.2 
Penetration at 25°C.’ 5 approx. 7 approx. 20 approx. 
Ball and ring softening 

point? 105-115°C. 105-115°C. 95-105°C. 
Average molecular 

weight 6000-9000 3000-6500 3000-6500 


2 Determined on 35% solution in toluene, n-butanol (1 : 1). 
b ASTM standard method with 200-gram weight. 
¢ ASTM standard method. 
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conjugated diene which underwent a Diels-Alder reac- 
tion with one of the double bonds of either the uncon- 
jugated or the conjugated linoleic acid. As a point of 
departure, the following reaction may be postulated. 


COOCH; COOCH; 
(CHg)7 (CHe)z 
CH CH 
| ( 
CH “+ H > 
CH CH, 
CH i. 
(CHe)s CH 
CH; (CHa)« 
CH; 
9,11-methyl 9,12-methyl 
linoleate linoleate 
(isomerized) 
es 
Cee 
CH 
eke OS 
HC emai isan v0 
he CH—CH,—CH=CH (CH,).—CH; 
ie 
(CHe)s 
CH; 


Obviously, the possibilities for isomerism are mani- 
fold. The 9,12-double bond structure may conjugate 
either to the 9,11 structure, as shown above, or to a 
10,12 structure. Either of these conjugated dienes may 
condense with either of the double bonds of the 9,12, 
the 9,11, or the 10,12 compounds. Finally, these con- 
densations may occur either “‘head to head” or “head to 
tail.’ More definitive work on the chemistry of this 
interesting material has been carried out by Wheeler 
(4), Paschke, Wheeler, and Jackson (5), and Paschke 
and Wheeler (6). These papers may be consulted for 
more elaborate discussion of the chemistry involved. 
In any case, however, the dibasic acid which forms the 
basis for General Mills Polyamide Resins may be as- 
sumed to have the structure indicated in the above 
formula. 


PROPERTIES OF POLYAMIDE RESINS 


Three basic types of polyamide resins, based on poly- 
merized vegetable oil acids, are available. The first of 
these is the condensation product of ethylene diamine 
and dimerized and trimerized vegetable oil acids. This 
resin is a hard, amber-colored substance of medium 
melting point and, as will be seen below, of rather 
limited solubility. It is nonblocking and exhibits very 
little cold flow or deformation under stress. This 
ethylene diamine-containing resin is manufactured in 
three different forms known as Polyamide Resins Nos. 
93, 94, and 95, respectively. The nos. 93 and 94 resins 
are similar save that the former has a molecular weight 
range of 6000 to 9000 as compared to 3000 to 6500 for 
the latter. The no. 95 resin comprises a mixture of the 
no. 94 resin with small amounts of modifiers which in- 
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clude paraffin, the glycerol ester of hydrogenated rosin, 
and N-ethyl o- and p-toluenesulphonamides. The 
specifications of these three resins are indicated in 
Table I. 


The second basic type of resin, known as Polyamide 
Resin No. 100, is the condensation product of diethylene 
triamine and dimerized and trimerized vegetable oil 
acids. Unlike its ethylene diamine counterpart, this 
resin is a tacky, low melting, plasticizing resin ‘with a 
marked tendency to exhibit cold flow. It is generally 
lighter in color than the ethylene diamine resin and, as 
will be seen later, has a wider range of solubility and 
compatibility. Its properties are indicated in Table 
LI. 

The final type of resin, termed Polyamide Resin No. 
90, is a copolymer prepared by condensing ethylene 
diamine with dimerized and trimerized vegetable oil 
and other acids. The no. 90 resin is considerably higher 
melting, harder, and less soluble than the no. 93 resin. 
Tt exhibits virtually no cold flow and is highly resistant 
to blocking. Its properties are described in Table ITI. 

All of these resins are available in stabilized modi- 
fications which are described below. 


PHYSICAL FORMS OF POLYAMIDE RESINS 


Polyamide resins are available for use as hot melts, as 
solvent solutions, or as water dispersions which are 
termed suspensoids. These three methods for applica- 
tion to surfaces make the resin a very versatile coating 
material for the paper converter. 


Hot Melt Resins 


All of the polyamide resins, either alone or in com- 
bination, can be coated as hot melts. The no. 94 resin 
is particularly valuable here because its melting point is 
lower than that of most thermoplastic resins, and the 
correspondingly low temperature of manipulation does 
not endanger the strength of the paper. 

The no. 95 resin alone is an excellent hot melt com- 
position with improved water vapor resistance because 
of the paraffin present. The no. 90 resin is seldom used 
alone as a hot melt coating because of its high melting 
point and brittle nature. When properly plasticized 
and compounded with the other polyamide resins, how- 
ever, it works well. 

Actually, both the nos. 94 and 90 resins may be used 
in combination with the no. 100 resin which plasticizes 
and flexibilizes them and increases their sealing range 
after heat activation. Furthermore, compositions con- 
taining the no. 100 resin seal well to nonporous surfaces 
such as cellulose acetate. The high blocking resistance 
of the nos. 94 and 90 resins makes it possible to formu- 
late nonblocking compositions containing large quanti- 


Table II. Specifications of Polyamide Resin No. 100 


Viscosity at 25°C.? 


(BWrsbic fb bca Soe RRO ee Deer 85 (max.) 
Crginerealaloehs. g¢e.cecaguseo ono aoe C (max.) 

Color (Gardner) eeepc cir ser = 12 (max.) 
NGA UIT OAE I oo oo hee ae Seon enions 12 (max.) 
NSARM VaWEINGr ni - et = 0.10 (max.) 
S\aCUTO PARTS o acc eee se aceeueteoee 0.99 
Pounds per gallon....... eee aS rece es 
Ball and ring softening point” . Sranlasna 


Average molecular weight...........-- 


4 Determined on 35% solution in toluene, n-butanol (1:1). 
b ASTM standard method. 
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Table III. Specifications of Polyamide Resin No. 90 
Viscosity at 25°C.* oT 
C 


Beata hire 5 aot hes MeCN ere AURA 50-100 

Gardiners old tae aie eee A-D 
Color(Gaxdner) cies eee ee 12 (max.) 
ANGLING NI, 5 oda sc pede tenuncesepe 15 (max.) 
ASI ot DYaWEICOb rs noc, oscar e 0.10 (max.) 
Speciiicie rails ete an eee 0.98 
ound sipen cal Onsen een ee Seal 
Penetration at 25°C." 4. .4....041..  2lapprox) 
Ball and ring softening point’. ....... 173 (min.) 


« Determined on 25% solution in phenol, n-butanol (1:1). 

+ Determined on warm 35% solution in toluene, n-butanol (1: 1) 
© ASTM standard method with 200-gram weight. 

@ ASTM standard method. 


ties of the no. 100 resin. As a matter of fact, composi- 
tions containing 50% polyamide resin no. 100, 30% of 
the no. 90 resin, and 20% of the nos. 94 and 95 resin 
are nonblocking under severe conditions. 

The behavior of the polyamide resins in coating 
machines is generally considered excellent. - Because of 
residual unsaturation in the dimerized fatty acids, how- 
ever, as well as because of the possibility of the presence 
of free amine end groups, a tendency exists for the for- 
mation of “skin” or oxidized particles when the resin is 
exposed to air at high temperatures for long periods of 
time, or when it is repeatedly remelted after solidifica- 
tion. To overcome this, stabilized forms of the various 
resins have been developed. These stabilized resins pos- 
sess cure times at 200°C. of at least 1800 seconds, and 
are designated by the addition of the letter S to the reg- 
ular code number. 

Several antioxidants have been found to stabilize the 
resins and these include p-phenylphenol, di-tert-butyl-p- 
cresol, butylhydroxyanisole, Ionol, Flectol, Santoflex 
BX, di-“lauryl’’-thiodipropionate and thiodipropionic 
acid. In general, concentrations of 0.01 to 1.0% are 
effective. 

Hot melt coating of Polyamide Resins Nos. 93, 94, or 
95 is ordinarily accomplished at 140 to 180°C., for it is 
within this range that a definite “break’’ in melt vis- 
cosity occurs. The relationship of melt viscosity to 
temperature, as determined with a MacMichael visco- 
simeter, is demonstrated in Fig. 1. 

The hot melts based on ternary mixtures of the nos. 
90, 100, and 94 resins must be coated at higher tempera- 
tures, which, however, are still within the limits set by 
paper converters. 


Resin Solutions 


As indicated previously the no. 100 resin demon- 
strates the greatest degree of solubility and the no. 90 
resin demonstrates the least. The nos. 93, 94, and 95 res- 
ins are intermediate in their solubilities. Although solu- 
bility of the resins is limited, the limitations are actually 
advantageous in practice. This follows since the most 
important practical primary solvents for the nos. 93, 
94, and 95 resins are alcohols higher than methyl al- 
cohol, primarily isopropyl and butyl alcohols. Alcohols 
are less flammable than the solvents which must be used 
with most resins. Also this limited solubility, as will be 
seen later, may be correlated directly with the excellent 
solvent resistance of the resin coatings. 

Other primary solvents of a less practical nature in- 
clude cyclohexanol, methyl isobutylcarbinol, 2-nitro-1- 
butanol, chloroform, methylene chloride, trichloro- 
ethylene, chlorobenzene, and acetic acid. 

Secondary solvents include benzene, toluene, xylene, 
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mineral spirits, naphtha, cellosolve, butyl cellosolve, 
carbitol, methyl carbitol, methyl cellosolve, amyl ace- 
tate, butyl acetate, methyl ethyl ketone, and nitroben- 
zene. Many of these secondary solvents become primary 
solvents when hot. If necessary, considerable amounts 
of almost any common solvent can be used as a diluent, 
provided at least 30% of a primary solvent is present. 

The solvency of the resins is greatly improved by the 
addition of the secondary solvents to the primary ones. 
Thus, mixtures of isopropyl alcohol with hydrocarbons 
in the ratio of 30:70 to 50:50 are the most common 
solvent combinations. With these solvents, solutions 
with concentrations up to 40% can readily be made. 
The alcohol-hydrocarbon combinations may be modi- 
fied by the addition of methyl ethyl ketone or ester 
solvents such as butyl acetate, especially when solu- 
tions including nitrocellulose are desired. <A _ typical 
combination is isopropyl alcohol, methyl ethyl ketone, 
and hydrocarbon in the ratio of 20:20:60. For ex- 
tremely rapid evaporation a solvent combination of 
ethanol, acetone, and hexane has been used. 


In general, Polyamide Resin No. 100 is more soluble 
in all of the above-mentioned solvents than are the nos. 
93, 94, and 95 resins. Thus, the no. 100 resin is soluble 
in hot ethanol in all proportions, whereas cold ethanol 
is soluble in the resin in concentrations up to 50%. 

Complete solubility of the no. 90 resin is attained in 
solvents such as phenol or dimethylformamide, or com- 
binations of these with alcohols. Solutions with con- 
centrations as high as 35% can be made in alcohols 
higher than ethanol, or better, in combinations of al- 
cohols and hydrocarbons, provided that these solutions 
are kept warm. On cooling, immobilization or gel for- 
mation occurs at high solids contents. At low solids 
concentrations, the solutions are thixotropic, and their 
high viscosity can be reduced by agitation. 
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Resin Suspensoids 


Polyamide resin suspensoids are cationic, water dis- 
persions of the resins described above. They are de- 
scribed in some detail by Wittcoff (7) and by Wittcoff, 
Peerman, Speyer, and Renfrew (8). The procedure of 
dispersion is such that the films resulting from the sus- 
pensoid are comparable in every way to those obtained 
from the solvent or hot melt application. Five modi- 
fications are now produced which are based on the nos. 
94 and 95 resins and which differ from each other in 
that some have been compounded further after dis- 
persion. Suspensoids based on the nos. 90 and 100 res- 
ins are under development. These products vary in 
solids contents from 35 to 50% and in viscosity from 
0.4 to 15 poises. Their mechanical stability is good 
since many of the compositions can withstand re- 
peated freezing and thawing or extensive agitation 
without injury. The average particle size of these sus- 
pensoids is 1 my, and their pH varies from 4.0 to 5.5. 

The suspensoids are coated readily to provide opaque 
films composed of minute particles which are practically 
indistinguishable, unless examined under magnification. 
Because these films are discontinuous, it is imperative 
that they be fused if their maximum value as coatings 
is to be achieved. Obviously, fusion is not necessary if 
heat sealing is the only property desired. The fusion 
temperature of most of the suspensoid films is slightly 
above the boiling point of water. Fusion may also be 
obtained by the incorporation of solvents or plasticizers. 
The wet films on the web are usually passed through 
ovens where the drying and fusion operations are ac- 
complished in one step. Since only water is involved, 
gas-fired ovens are satisfactory. The temperature of 
the oven should not exceed 350°F. since too rapid evap- 
oration of the water leads to the formation of pitted 
surfaces. The residence time in the oven is a function 
of the thickness and porosity of the paper used, the 
thickness of the coating, and the temperature of the 
oven. It may vary from 15 to 90 seconds. 

By way of comparison, polyamide resin suspensoid 
films dry to constant weight in 9 to 14 minutes at 50% 
relative humidity and 73°F. A solvent solution (35% 
in isopropyl alcohol-toluene, 1:1) under the same con- 
ditions reaches constant weight in eight minutes. 


PROPERTIES OF POLYAMIDE RESIN FILMS 


Most papers offer little more than a point of depar- 
ture for the preparation of a barrier. Once the paper 
has been manufactured, it must be made functional by 
the application of a coating. Polyamide resin films, 
whether applied from hot melt, solvent, or suspensoid 


Table IV. Moisture Vapor Transmission of Polyamide 
Resin Films 


Water vapor 
permeability, 


Composition used Fo 
Control 181 Se 
Polyamide Resin No. 94, from solvent 8.3 9.5 
Polyamide Resin No. 95, from solvent 0.5 0.7 
Polyamide Resin No. 95, from suspensoid 
(fused) : 293 Bod 
Polyamide Resin No. 90, from solvent 20.8 21.0: 
Polyamide Resin No. 90: Resinous Alcohol 
(80:20), from solvent Se 17.6 
Polyamide Resin No. 90 with 4% paraf- 
fin, from solvent 0.8 ibate’ 
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Table V. 


Greaseproofness of Polyamide Resin Films 


Time for turpentine penetration sec. 


Woof Flat Fold — 
20. 
Composition used tests Min. Maz. Av. ee Min. Maz. Av. 
Polyamide Resin No. 94, from solvent 2 1800+ 1800+ 1800+ 
i 1 ; 4 1800 + 1800+ 1800 + 
Polyamide Resin No. 95, from solvent 2 1800 1 
oe Resin No. 95, from suspensoid ss abet ee ; ae ae ae 
used 2 1800+ 1800 + 1800+ 10 60 1800 + 1245+ 
Polyamide Resin No. 90, from solvent 2 1800 1800 1 
ee mide. aos a rete Polyamide Resin i 4 aoa zi a As era 
0. 100, (40:60), from solvent 2 1800 + 1800 + 1800 4 
Polyamide Resin Suspensoid B-1001X (fused) 2 1800 + 1800+ 1800 5 10 we ele tents 


serve to make paper resistant to the transmission of 
moisture vapor. At the same time, unlike most water 
vapor barriers, they provide greaseproofness. Solvent 
and chemical resistance are also imparted to the paper, 
as are excellent heat sealing properties, and marked re- 
sistance to blocking. Each of these properties will be 
discussed in turn. Aging stability of the coatings ap- 
pears to be excellent, as indicated by both accelerated 
aging and long-term tests. Coated papers, stored under 
laboratory conditions for 5 years, have demonstrated no 
functional deterioration. It is possible to print on the 
resin coatings, although some difficulty may be encoun- 
tered with the no. 95 resin coating since paraffin tends 
to accumulate at the surface. 


Moisture Vapor Transmission 


Moisture vapor transmission tests were carried out 
at 72°F. and 65% relative humidity, according to tenta- 
tive TAPPI Standard T 448 m-40. . All of the composi- 
tions were coated on 23-pound cereal glassine at 8 
pounds per ream (20 X 25—500). Transmission was 
determined on both flat surfaces and on folds. The re- 
sults are indicated in Table IV where it is apparent that 
the no. 94 resin itself provides a barrier which, because 
of the flexibility of the resin, is as effective on a fold as 
on a flat surface. This holds true for all of the resins 
tested, and is of great importance in packaging applica- 
tions. Almost complete water vapor resistance is dem- 
onstrated by films of the no. 95 resin cast from solvent, 
due no doubt to the presence of a small quantity of 
paraffin. It is significant that films from this same resin 
when cast from aqueous suspensoid still demonstrate 
excellent water vapor resistance. The retention of this 
important property by the suspensoid is possible be- 
cause of the unique procedure employed for dispersion. 
The no. 90 resin has less water vapor resistance, but it is 
significant that it can be plasticized with Resinous 
Alcohol (General Mills, Inc.) without further harming 


Table VI. Chemical Resistance of Polyamide Resin No. 94 
and Vinyl Chloride Copolymer Coatings 


———Condition of film—— 


Time of Vinyl 
immersion, Polyamide chloride 
Chemical hr. No. 94 copolymer 

Hydrochloric acid (1 NV) 24 o.k. Ouke 
Acetic acid (20%) 24 o.k. o.k. 
Ammonium hydroxide 

(10%) 24 sl. blush blush 
Sodium hydroxide (10%) 24 sl. blush blush 
Sodium chloride (20%) 24 o.k. o.k. 
Mineral oil 24 o.k. o.k. 
Soybean oil 24 o.k. o.k. 
Motor oil 24 o.k. o.k. 
Methyl ethyl ketone 24 sl. blush dissolves 
Ethyl alcohol (95%) 24 o.k, blush 
Insecticide (‘“Bug-a-boo’’) 24 blush o.k. 
Cigarette lighter fluid 24 o.k. o.k. 
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the water resistance. The addition of a small quantity 
of paraffin to the no. 90 resin improves markedly its 
water vapor resistance. 


Greaseproofness 


Greaseproof tests were carried out according to 
TAPPI Standard T 454 m-44 with turpentine. For 
fold tests the paper was creased and the crease was sub- 
jected to the action of a 500-gram weight. All of the 
compositions were coated on 23-pound cereal glassine 
at 8 pounds per ream (20 X 25—500). The results are 
indicated in Table V. It is obvious that the nos. 94 and 
95 resins and a mixture of the nos. 90 and 100 resins 
have excellent grease resistance. 


Chemical and Solvent Resistance 


Polyamide resin films demonstrate excellent resist- 
ance to alkalis, dilute acids,* oils, solvents, and pro- 
prietary products containing solvents. In order to com- 
pare the solvent resistance of Polyamide Resin No. 94 
films with films of a vinyl chloride copolymer commonly 
used by paper converters, tin strips were dipped in 
solutions of both resins and were allowed to drain. The 
Polyamide Resin No. 94 solution was made with toluene- 
isopropyl alcohol (1:1), whereas the vinyl chloride 
copolymer solution was made with methyl ethyl ketone- 
toluene (1:1). After the strips had drained, the poly- 
amide coatings were heated at 120°C for 10 minutes 
whereas the vinyl coating was heated at 135°C. for 15 
minutes. Temperatures above 135°C. are not practical 
in most paper converting operations. The strips were 
then immersed in various chemicals for 24 hours. The 
results are indicated in Table VI. 


Hot Sealing Properties 


One of the outstanding properties of polyamide resin 
films from the nos. 93, 94, and 95 resins is the ability of 
these films to provide heat seals at the low temperature 
of 80°C. and, at the same time, to demonstrate excellent 
blocking resistance. The low sealing temperature 
makes possible rapid machine operation and insures lack 
of damage to the paper. These films provide bonds for 
a wide variety of surfaces including paper label stock, 
kraft paper, glassine paper, waxed papers, waxed glas- 
sine, metal foils, metals, glass, cloth, cork, asbestos, 
leather, wood, and coated cellophanes. 

The no. 90 resin is not used alone as a heat sealing 
material because of its brittleness. When mixed with 
the nos. 93, 94, or 95 resins, however, it adds strength 
to the bond and tends to prevent the resin in the molten 
state from penetrating porous surfaces. The no. 100 
resin, likewise, is not used alone as a heat seal coating 


* Polyamide Resin No. 100 is not acid resistant because of its high con- 
tent of free secondary amine groups. 


because of its tackiness, which, however, fits it for a 
pressure-sensitive type of laminating adhesive. The 
other resins serve to detackify the no. 100 resin; and in 
admixture with them, the no. 100 resin imparts to the 
resultant composition the ability to seal to nonporous 
surfaces such as those exhibited by PT cellophane and 
cellulose acetate. 

Although the sealing temperature of the nos. 93, 94, 
and 95 resins is as low as 80°C., the sealing range does 
not extend beyond 100°C. An elongated sealing range 
is important since sealing temperatures are poorly con- 
trolled in many machines. What is perhaps more im- 
portant is the fact that an elongated sealing range is an 
indication that a seal will withstand tension while still 
warm. Extension of the sealing range has been ac- 
complished by blending the no. 100 resin with the nos. 
90 or 94 resins, or better by making ternary mixtures of 
the nos. 100, 90, and 94 resins in the proportion of 
50:30:20. Furthermore, suspensoid compositions are 
available which have been formulated to seal as low as 
70°C. and which have sealing ranges extending beyond 
150°C. At the same time these suspensoid compositions 
demonstrate excellent blocking resistance. 


Antiblocking Properties 


The resistance of polyamide resin films to blocking has 
been measured by TAPPI Standard T 477 m-47. The 
maximum blocking conditions which can be withstood 
by various polyamide resins is indicated in Table VII. 
These tests were carried out face to back with coatings 
on label paper at 4 pounds per ream (20 X 25— 500). 
Temperatures beyond 60°C., time beyond 7 days, and 
pressure beyond 10 pounds were not investigated since 
conditions more severe than these are practically never 
encountered in actual practice. 


USES OF POLYAMIDE RESIN COATINGS 


Polyamide resin coatings may be used as water vapo1 
resistant, greaseproof, oil and chemical resistant coat- 
ings which in addition have good heat sealing properties 
and marked blocking resistance. More specifically, 
they find use as coatings for kraft paper and cellophane, 
for certain plastic films, and for paperboard where 
greaseproofness is desired. 


As a gloss overcoat for labels, paperboard cartons, 
printed cellophane, and other packaging materials, the 
resin provides a grease and moisture vapor barrier to- 
gether with a degree of structural strength. In addi- 
tion, it provides gloss in such an application, and its 
ability to be pigmented offers interesting possibilities. 
Still another advantage in this application arises from 
the nonflammability of the resin. 


One of the biggest uses of the resin is in the field of 
heat seal coatings. Its properties in this regard have 
already been discussed above. It is an excellent ad- 
hesive for bonding labels to various surfaces. It is used 
in making bag seals and in numerous other applications 
requiring the formation of bonds under the influence of 
heat. 


Because of its adhesive properties the resin may be 
used for the preparation of laminated structures. Its 
versatility makes possible the bonding together of many 
combinations of dissimilar surfaces so that advantage 
may be taken, in the final composition, of the properties 
of both. Thus, in addition to serving as an adhesive 
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Fig. 2. Softening points of mixed Polyamide Resins Nos. 
90 and 100 


for the lamination of various types of paper such as 
kraft, sulphite, and glassine, it serves to laminate sub- 
stances such as foil, cellophane, cork, rubber, metal, 
glass cloth, and asbestos to themselves and to each 
other. Polyamide resin suspensoids may be combined 
with wax emulsions to improve markedly the adhesion 
of the latter. 


Polyamide resin in the suspensoid form is, or can be 
made, compatible with a large number of widely used 
paper coatings such as starch, dextrines, clays, and 
gums. It imparts much needed water resistance to 
these even when used in small quantities. The resin 
suspensoids may be used as components of tub size 
compositions, and, in addition, compositions are avail- 
able which may be added to paper during its fabrication 
in order to improve wet-strength properties. 


Miscellaneous uses include the application of the resin 
as a resistant coating for paper bottle cap liners, as a 
coating for fiber oil containers, as a coating for improv- 
ing the transparency of window glassine, as a nonblock 
backing for adhesive or pressure-sensitive tapes, as a 


Table VII. Blocking Properties of Polyamide Resin Films 


Maz. Maz. 
Maz. relative pres- Maz. 
temp., humidity, sure, time, 
Composition oes % p.S8.t. days 
Polyamide Resin No. 94, from 
solvent or hot melt 60 100 10 a 
Polyamide Resin No. 95, 
from solvent or hot melt 60 100 10 7 
Polyamide Resin No. 90, 
from solvent or hot melt 60 100 10 7 
Polyamide Resin Suspensoid 
A-001x 60 75 1 5-7 
Polyamide Resin Suspensoid 
A-000° ; 60 75 1 tf 
Polyamide Resin Suspensoid 
B-200° 60 75 1 ra 
Polyamide Resin Suspensoid 
B-1001x¢4 60 75 1 7 
Polyamide Resin Suspensoid 
E-200° f 60 75 1 5-7 
Polyamide Resin Suspensoid 
A-003/ ; 60 Ua 1 5-7 
Polyamide Resin Suspensoid 
A-0042 60 100 1 u 
@ Based on no. 94 resin. 
>’ Based on no. 95 resin. 
© Based on no. 95 resin and compounded. 
@ Based on no. 94 resin and compounded, 
¢ Based on no. 95 resin and compounded. 
Experimental composition based on no. 90 resin. 


Experimental composition based on no. 90 resin. 
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Fig. 3. Softening points of mixed Polyamide Resins Nos. 
94 and 100 


wallpaper sealer, and as a binder for pigment coatings 
for paper. 

Solvent solutions of the resin as well as the suspensoid 
may be pigmented or colored with dyes. This repre- 
sents intriguing possibilities to the ink formulator. 
Also, the ability of the resin to adhere to many surfaces 
makes it a likely prospect for use as an “anchor” coating 
for cellophane and plastic films. 


COMPATIBILITY RELATIONSHIPS 


Compatibility of Polyamide Resin with Other Resins and 
Plasticizers 


In order to arrive at the optimum compositions for 
the uses described above, it is frequently necessary to 
compound the resins. The compatibility relationships 
of polyamide resin and polyamide resin suspensoids 
have been widely studied and are detailed in technical 
bulletins on these products issued by General Mills, 
Inc. (9, 10). Polyamide resin, in general, is entirely 
compatible with rosin and rosin derivatives, which tend 
to tackify it and lower the cost of the final composition. 
It is compatible with most phenolic and maleic resins. 
Paraffin and microcrystalline waxes can be added to the 
resin to the extent of about 4%. Other waxes, including 
chlorinated waxes, demonstrate a greater degree of 
compatibility. Waxes, in general, improve the water 
vapor resistance of the resin and make it even more 
nonblocking. Larger quantities of waxes can be incor- 
porated into the resin if almost equally large quantities 
of rosin or rosin esters are present to serve as fluxes. 
Kenflex A (Kenrich Corp.), a methylnaphthalene-form- 
aldehyde resin, acts as a flux as do various fatty acid 
amides. The use of amides as fluxes is described in a 
bulletin issued by Armour and Co. (/7). The resin is, 
in general, incompatible with most vinyl, alkyd, urea, 
melamine, and petroleum resins. This latter statement 
is not to be taken as a hard and fast generalization, 
however, since complete compatibility is demonstrated 
with the styrene resin, Piccolastic A-25 (PICCO) which 
is an excellent extender. Polyamide resin demonstrates 
some compatibility with the polybutenes (Oronite) and 
with low molecular weight polyisobutylene (Vistanex, 
Enjay Corp.) which ‘tackifies it and improves its cold 
temperature properties. It is compatible to some de- 
gree with polyethylene (Bakelite DYGT), which like- 
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wise improves the low temperature properties of the 
resin. In borderline situations, compatibility may be 
demonstrated in the melt form but not in solution. 
With SS nitrocellulose (Hercules), however, it is com- 
patible in all proportions in solution, whereas with RS 
nitrocellulose, it is compatible if the proportion of resin 
to nitrocellulose is less than 4 to 1. Nitrocellulose serves 
to make the resin even more nonblocking. 

An acrylic resin, Acryloid A-10 (Rohm and Haas) is 
compatible in small concentration. Some coumarone- 
indene resins, such as Nevillac soft and Nevillac hard 
(Neville Co.) demonstrate compatibility as do Nevillac 
OP, RA, RP, RS, and RT which are phenol-hydrocar- 
bon resins. The sulphonamide resins known as Santo- 
lites (Monsanto) are for the most part compatible and 
serve as tackifiers. 

Polyamide resin is compatible with many liquid and 
low melting monomeric plasticizers, among the best of 
which are Santicizer 8, which is N-ethyl 0 and p-toluene- 
sulphonamide (Monsanto), and tributyl phosphate. 
Resinous Alcohol (General Mills, Inc.) a partial glyc- 
erol ester of mixed rosin and fatty acids, is an excellent 
plasticizer. Of particular value as a plasticizer for the 
nos. 90, 93, 94, and 95 resins is Polyamide Resin No. 100. 
This is discussed in detail below. 

Other valuable plasticizers include Abalyn (Hercules), 
the Aroclors (Monsanto), castor oil, most ester plasti- 
cizers including dibutyl phthalate and dibutyl sebacate, 
Dutrex 20 and 25 (Shell), and many of the Flexols 
(Carbon and Carbide). 


Compatibility Relationships of Polyamide Resin No. 100 
with Other Polyamide Resins 


Polyamide Resin No. 100 plasticizes the nos. 90, 93, 
94, and 95 resins and at the same time extends their 
sealing ranges and increases their versatility as heat seal 
adhesives. Interestingly enough, the addition of large 
quantities of the no. 100 resin can be made without de- 
creasing, to the expected degree, the melting point of 
the higher melting resin. Conversely, the addition of 
small quantities of the higher melting resins to the no. 
100 resin serves to raise the melting point of the latter 
appreciably. In the same vein, large quantities of the 
no. 94 resin [melting point = 105°C. (min.)] can be 
added to the higher melting no. 90 resin [melting point = 
173° C. (min) ] without appreciably lowering the melting 
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Fig. 4. Softening points of mixed Polyamide Resins Nos. 
90 and 94 
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point of the latter resin. These relationships are dem- 
onstrated in Figs. 2, 3, and 4. 


Compatibility Relationships of Polyamide Resin Suspen- 
soids 

Since polyamide resin suspensoids are cationic they 
are immediately compatible with virtually all cationi- 
cally or nonionically stabilized emulsions, dispersions, 
and latices. As will be seen later they can also be made 
compatible with anionic latices. 

The suspensoids are compatible with most of the 
commercial polyvinyl acetate emulsions. They serve 
to plasticize and to impart water resistance to the 
polyvinyl acetate films. Further, they reduce the 
marked tendency of the polyvinyl acetate to block. 
The polyvinyl] acetate, on the other hand, improves the 
low temperature properties of the polyamide resin 
films, and broadens the temperature range over which 
heat seals will form. 

Certain cationic latices such as Hycar OR-25 (Good- 
rich) and cationic Neoprene Latex (Du Pont) are com- 
patible with the suspensoids, which plasticizes them and 
lowers their heat sealing range. 

Compatibility of the suspensoids with widely used 
paper coatings such as clays, starches, and dextrines has 
already been discussed. If the dispersions are basic or 
anionic it is necessary to reverse the charge of the sus- 
pensoid in order to achieve compatibility. Charge re- 
versal is accomplished by the rapid addition to the 
suspensoid of an excess of an anionic emulsifier such as 
Nacconol NRSF (National Aniline). Special Wheat 
Protein (General Mills, Inc.) serves as a stabilizer dur- 
ing this charge reversal process. 

Once the charge of the suspensoid has been reversed 
it becomes compatible with a wide variety of anionically 
stabilized materials of interest to the paper converter 
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Fig.5. Effect of Methocel 100 cp. on viscosity of Polyamide 
Resin Suspensoid A-000 (35% solids) 
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ABSOLUTE VISCOSITY (POISES) 


0 2 4 6 8 10 12 14 16 18 20 
PER CENT OF SPECIAL WHEAT PROTEIN 
(ADDED AS 35% SOLUTION) 


Fig. 6. Effect of special wheat protein on viscosity of 
Polyamide Resin Suspensoid A-000 (35% solids) 

such as natural and synthetic latices (e.g., Dow Latex 
512K); rosin emulsions such as Dresinol 8-155 and 
Vinsol emulsion (Hercules); vinyl latices such as Geon 
latices (Goodrich), Vinylite W-125 (Bakelite), Saran 
latex (Dow); acrylic latices such as Polyco 422 and 423 _ 
(American Polymer Co.); and styrene latices such as | 
Latex X-600 and 601-40 (Monsanto). | 

Casein solutions are compatible with the reversed — 
charge suspensoid. On the other hand, Special Wheat 
Protein (General Mills, Inc.) serves to stabilize and in- — 


crease the viscosity of the cationic suspensoid. Poly- — 


vinyl alcohol (Du Pont) and Methocel (Dow) are also ~ 
good stabilizers and thickeners. Figures 5 and 6 show — 
the effect of Special Wheat Protein and 100-cp. Metho- 
cel, respectively, on the viscosity of Polyamide Resin | 
Suspensoid A-000, a composition based on the no. 95 _ 
resin. The Special Wheat Protein may be added as a — 

35 to 50% solution, whereas the Methocel is added as a 


10% solution. Neither of these thickeners impairs the — 


heat sealing properties of the suspensoid, and both con- 
tribute to the antiblocking properties. 

Many resins and extenders which are not readily dis- 
persed in water can be added to the suspensoids as 
solvent solutions. Rosin esters, Vistanex (Enjay), 
ethyl cellulose (Hercules or Dow), and many resins 
have been added as solutions in hydrocarbons or hydro- 
carbon-alcohol mixtures. 

Solvents themselves are well tolerated by the sus- 
pensoids, and complete continuity is imparted to the 
films by butanol, either alone or with hydrocarbons and 
by methyl isobutylearbinol, cyclohexanol, and butyl 
cellosolve. Many liquid plasticizers can be added 
directly with vigorous agitation. 


COATING PROCEDURES 

Laboratorywise, polyamide resin suspensoids and 
solutions may be coated successfully by the use of vari- 
ous coating bars such as Bird applicators and Mayer | 
rods. Martinson and Mayer coaters and similar de- — 
vices have also been used successfully. 

For commercial hot melt coating, roll or transfer de- 
vices are widely used where the hot melt is applied to 
the web and then metered or smoothed. Cooling drums 
are used for rapid operation although the point must be 
made that the low operating temperature possible with 
polyamide resin and its quick setting properties make 
possible successful operation without cold rolls. 

The rotogravure method, using recessed rolls to ap- 
ply a predetermined amount of coating, can also be 
used with polyamide resin hot melts. 
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Reverse roll coating is probably the most popular 
procedure for coating webs with both the suspensoid 
and solvent solutions of the resin. A typical apparatus 
is well described in Fig. 19 of a TAPPI (12) monograph 
on coating machinery. Direct roll applicators with var- 
ious doctoring devices have also been used. A device 
demonstrated in Fig. 6 of the above-mentioned mono- 
graph has been used successfully for polyamide resin 
solutions of high solids content and viscosity. Solu- 
tions here are best coated at temperatures in the region 
of 110°F. Some work has also been done with roto- 
gravure printing of the solvent solutions. Air knife 
coating has been applied successfully to the resin sus- 
pensoids. 

Both the resin solutions and suspensoids may be ap- 
plied to surfaces by spraying. 

The removal of water or solvent and the necessity for 
fusion of the films obtained from the suspensoid have al- 
ready been discussed. 
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Further Studies on the Alkaline Pulping of Scrub Oak 


C. W. ROTHROCK, JR., and W. J. NOLAN 


The effect of variations in per cent sulphidity of the cook- 
ing liquor and of additions of black liquor to the cooking 
liquor are shown. Therangeof 30 to 40% sulphidity is most 
suitable for producing an easily bleached pulp from scrub 
oak. Other necessary conditions are 16% total chemical 
and 35 grams per liter (expressed as Na,O). Steam pres- 
sure should be 115 p.s.i.g., 1.0 hours to pressure and 1.5 to 
2.0 hours at maximum pressure. Pulps require 7.0 to 
8.0% available chlorine to produce a G.E. brightness of 
75 in single stage. Additions of black liquor to the cook- 
ing liquor cause an immediate disappearance of almost 
half of titratable sulphide. The black liquor addition re- 
sults in a milder cook with higher screenings than when no 
black liquor is used. 


In A previous publication (7) the results of an in- 
vestigation on the pulping of scrub oak (Quercus laevis) 
were presented. That work was done at a constant 
sulphidity of 25%. The pulping characteristics of the 
wood should be known for all possible conditions so that 
mill operation can be made as flexible as possible. It is 
for that reason that the present study was under- 
taken. 


In this work the effect of changes in per cent sul- 
phidity of the cooking liquor on the pulping character- 
istics of scrub oak was studied, and the corresponding 
changes in yield, screenings, bleach requirements, physi- 
cal and chemical properties of the pulps were evalu- 
ated. In addition, the effect of black liquor additions 
to the cooking liquor before pulping, as normally prac- 
ticed in mill operation, have been investigated. 

It is to be noted that in the bleaching studies, the 
single stage method as described by TAPPI Standard 
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T 219 m was used. It is planned to investigate multi- 
stage bleach methods and their effect on physical 
strength of the resultant pulps. This is to be reported 
at a later date. 


PROCEDURE AND PRESENTATION OF DATA 


Pulping, washing, screening, bleaching, chemical and 
physical analysis, etc., were all carried out in the manner 
previously described (/). Two additional tests, not 
previously reported, were made on the pulps. These 
were determination of pentosan, carried out according 
to TAPPI Standard T 223 m, and alpha-cellulose by the 
TAPPI Standard T 429 m gravimetric method. 

Duplicate pulping experiments were run preliminary 
to the sulphidity investigation, so that two complete 
cooking curves could be obtained under identical con- 
ditions for the purpose of determining accuracy of cook- 
ing data. Per cent of original wood removed, per cent 
screenings based on total yield, and liquor concentration 
were plotted against total cooking time. Smooth 
curves were drawn through the data points. Per cent 
wood removed was then read from the curve and com- 
pared to the actual data points. The data resulting 
from this duplication of cooks are presented in Table I. 
It should be noted that in all subsequent tables, the 
yield data listed are experimentally determined yield 
values rather than smoothed data read from the cook- 
ing curves. 

The study of the effect of per cent sulphidity of the 
cooking liquor on the pulping reaction was carried out 
in the following order. First, per cent sulphidity was 
varied from 0.0 to 100% using other conditions found 
previously to be best (1). These conditions were 16% 
chemical, 35.0 grams per liter, 115 p.s.i.g., and 1.0 
hours to maximum cooking pressure. Sulphidities 
studied under these conditions were 0.0, 15, 25, 30, 35, 
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40, 45, and 100%. Results of these cooks are presented 
in Table II as cook numbers 12-0-0 through 12-100-6. 

Second, at the same 16% chemical and 115 p.s.i.g. 
steam pressure, concentrations of 20 and 50 grams per 
liter were used, each at 30, 35, and 40% sulphidity. 
These data are tabulated as cook numbers 18-380-0 
through 18-40-6 and 6-30-0 through 6-40-6, respec- 
tively, in Table ITI. 

Finally, per cent chemical was increased to 18% 
and sulphidities of 30, 35, and 40%, each at liquor con- 
centrations of 20, 35, and 50 grams per liter, were used 
and the effects on the resultant pulps were determined. 
These data are tabulated in Table II as cook numbers 
19 30-0 through 21-40-6. It is to be noted that in one 
ease, the 20-25-0 through 20-40-6 series, about 25% 
sulphidity was used instead of the usual 30%. This was 
done to give a wider spread of sulphidity for comparison 
to the corresponding series of 16% chemical and 35 
grams per liter. 

A study of the effect of initial liquor concentration 
and per cent chemical on the rate of pulping was made 
using the data in Table II. The results of this study are 
tabulated in Table II-A. Each value listed for per cent 
yield and per cent screenings is the average of the 30, 
35, and 40% sulphidity cooks for that specific cooking 
time. This procedure was considered justifiable as 
these sulphidities are in the range where the minimum 
effect of small changes in sulphidity is realized. 

The above pulping experiments were carried on over 
an extended period. From time to time check cooks 
were run to determine the effect, if any, of chip age on 
the pulping characteristics of the wood. Chips had 
been dried immediately after chipping and were stored 
in an air-dry condition in well-ventilated bins. The re- 
sults of these pulping experiments at chip ages of 0.0, 6, 
and 15 months are listed in Table ITT. 

The sulphidity studies employed small size chips, 
produced in a brush hog, as material to be pulped. 
These chips consisted of the wood fraction passing 
through */:inch screen and retained on a ?!/,-inch 
screen. It seemed desirable to know whether these 
data would be applicable to mill size chips. For that 
reason a few oak logs were chipped at the Hudson Pulp 
and Paper Co., Palatka, Fla., and the commercial size 
chips were pulped and compared with the small chips 
cooked under identical conditions. These data are pre- 
sented in Table IV. 

Black hquor dilutions of the strong white liquor be- 
fore pulping is common procedure in commercial pulp- 
ing. Therefore, it is necessary that the effects of these 
additions be known for the pulping of the scrub oaks. A 
restricted study of the black liquor additions was made 
and the results are shown in Table V. Additions of 50 
and 66.6% black liquor in the cooking liquor were made 
at diluted concentrations of approximately 35 grams 
per liter. The active alkali was 16% of the wood and 
cooking pressure was 115 p.s.i.g., 1.0 hour to maximum 
pressure. Calculated sulphidities were 25.0, 30.0, and 
40.0%, based on the active alkali in the diluted cooking 
liquor. 

Table V showed that when the diluted cooking liquor 
was titrated the per cent sulphidity determined by 
analysis did not correspond to the calculated value. 
Some further work was done on this discrepancy, wherein 
mixtures of white liquor and black liquor, both of whose 
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Table I.*°. Duplicate Cooking Data for Accuracy Checks 


Total Bleach 

Total yield, Screen- require= 

Liquor Total yield, read ings, ment, 
concen- cooking Ok. from % of 0 

tration, Sulphid- time, original cooking total available 

g. Na2O/l. ity, % hr. wood curves yield chlorine 
30.2 39.4 0 rae a0 ihe ee 
iil 66.4 1.0 53.2 53.5 13.6 Ears 
8.8 88.3 IL 49.6 48.5 2.4 7.6 
7.8 103.3 2.0 46.7 47.0 WY 3 ites 
tO 104.2 2.5 46.6 46.0 0.9 isn 
(Sie 71 106.6 3.0 Aino 46.0 OFS 8.3 
6.2 113.0 5) 45.7 46.0 0.5 8.5 
Sti) 39.9 0 a, cays Sie ghee 
ILA) 63.8 1.0 54.1 53.5 16.8 nie 
7.4 Ue ee ets) 48.1 48.5 2.4 9.7 
6.3 89.0 2.0 47.0 47.0 1.4 ee 
6.6 102.1 255 46.6 46.0 0.6 ee 
5.8 105.1 3).(0) 45.9 46.0 0.3 9.3 
5.9 110.2 3.5 AS 2 46.0 0.2 9.5 


416% chemical (basis dry chips) used throughout. Maximum cooking 
pressure 115 p.s.i.g.; 1.0 hour to maximum pressure. 
analyses were known, were titrated at different time in- 
tervals after mixing. A comparison of calculated values 
and values determined by analysis after mixing is 
tabulated in Table VI. 


DISCUSSION 
Accuracy of Data 


Table I shows the cooking data for two sets of cooks 
carried out under identical cooking conditions. Yield — 
and screenings data are reported to the nearest tenth of — 
1%. It can be seen by inspection that the 3-hour cook 
in the first set of cooks is not in line with the rest of the ~ 
data. A smooth curve, drawn through the six data 
points, corrects for such errors. However, the nature of 
the complete procedure introduces small experimental 
errors which cannot be avoided. Moisture determina- — 
tion and weighing of chips, analysis and measurement — 
of cooking liquor, moisture determination, and weighing 
of wet pulps (80% or more moisture content), etc., in- 
troduce small unavoidable errors. For that reason it is 
felt that yield values should not be relied on any closer 
than the nearest one half of 1%. 

The tabulated values for per cent screenings at 1.0 
and 1.5 hours’ cooking time agree more closely than 
could be expected. Generally in such early stages of the 
pulping reaction the pulps contain large percentages of 
screenings. These screenings, by even the slightest 
mechanical handling, may be broken down partially 
into material which will pass through the flat screen. 
The amount of these screenings which convert into ac- 
cepted fiber depend on the amount of handling and the 
cut of the screen plate. In this work a 10-cut screen 
plate was used. Mechanical handling was avoided by 
using lightly pressed pulp before screening so that ad- 
herence of fibers into balls would be avoided. This 
light pressing (about 80 to 82% moisture) avoided 
breaking up of screenings but made moisture deter- 
mination for yield determination difficult. The mois- 
ture content listed above is slightly higher than the 75% 
used in previous work (7) as it was found that the lower 
moisture content occasionally caused balling of cooked 
fibers which were retained on the screen. 

It seems, from the above considerations, that some 
standard method should be devised for determination of 
screenings in pulps. Probably some standard of dis- 
integration before screening should be set up as moisture 
determination of very wet, raw pulps is difficult. 
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Effect of Sulphidity in Pulping at 16% Total Chemical and 
35 Grams per Liter 


The data in Table JI cover the complete range of 
sulphidities studied. The results of only the 1.5 and 
3.5-hour cooks are presented, as space requirements for 
presentation of all six cooks in each series would be pro- 
hibitive. All numerical values are observed rather than 
smoothed data. 

The pulping experiments reported previously (/) 
showed that, at 25% sulphidity, 16% chemical and 35 
grams per liter (both values expressed as Na.) were 
the optimum conditions for the cooking liquor when 
115 p.s.i.g. steam pressure was used. Therefore the 
complete range of sulphidities was studied under these 
conditions. The sulphidities employed were 0.0, 15, 
25, 30, 35, 40, 45, and 100% of total alkali. (It is noted 
that per cent sulphidity of white liquor is reported as 
per cent of total alkali. Per cent sulphidity of black 
liquor is expressed as per cent of active alkali.) 


Yield of Pulp and Screenings. The data showed, from 
a yield standpoint, that the best range of sulphidities 
was between 25 and 45%. Yield at 0.0% sulphidity 
and 1.0 hours’ cooking was 59.5%. Yield decreased 
with sulphidity to 52.5 to 53.5% for 1.0-hour cooks at 
sulphidities of 25 to 40%. The corresponding yield 
value for 45% sulphidity was 56.0%, while at 100% 
- sulphidity yield was 60.5. 

Per cent screenings for these same pulps were as fol- 
lows: at 0.0% sulphidity—89%; 15% sulphidity— 
50%; 25% sulphidity —39%; 30% sulphidity—19%; 
35% sulphidity —20%; 40% sulphidity—17%; 45% 
sulphidity 17%; 100% sulphidity —89%. 

At the end of 1.5 hours’ cooking time Table II shows 
that the highest screened yields and lowest screenings 
came at 30 to 45% sulphidity. As the cooking time in- 
creased further, yield and screening values tended to 
become constant, independent of per cent sulphidity ex- 
cept, of course, for the 100% sulphidity cooks. From 
the standpoint of yield and screenings alone, therefore, 
this series of cooks indicated that 30 to 45% sulphidity 
was the optimum range. 

Space limitations prohibit the submission of a graphi- 
cal presentation of any of the cooking data in this paper. 
However, curves of wood removed, per cent screenings, 
and chemical concentration of the cooking liquor, when 


plotted against cooking time, follow the same general 


form as in Fig. 1 of the first publication in this series 
(1). Superimposing the few data points given in Table 
II on that figure will give one a fair idea of the general 
trends throughout the cook. 

Chemical Analysis of Pulps. Consideration of the 
effect of sulphidity on chemical analysis of the 3.5-hour 
cooks leads to the following facts. At 25% sulphidity 
alpha-cellulose was 81.0%; at 30% sulphidity, alpha 
was 79.8%; at 35% sulphidity, 84.2%; at 40% sul- 
phidity, 87.2%; at 45% sulphidity, 82.1%. Pentosan 
content of pulps produced in the range of 25 to 45% 
sulphidity was quite uniform varying between 19.0 
and 20.0%. Lignin content decreased from 2.2% at 
25% sulphidity to 1.7 and 1.5% at 35 and 40% sul- 
phidity, respectively. At 45% sulphidity lignin did not 
increase but remained at 1.4%. At 100% sulphidity 
lignin was 6.2%. It can be seen that 35 to 407% sul- 
phidity produced the best pulps from consideration of 
chemical analysis. However, the superiority of these 
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two concentrations in the over-all range 25 to 45% sul- 
phidity is not very great. 

Bleachability of Pulps. Bleach requirements in the 
series of cooks employing 16% chemical on a basis of 
wood showed a peculiar trend. As sulphidity increased 
from 0.0 to 25% bleach requirements decreased. From 
30% sulphidity up through 45% bleach requirements in- 


’ creased in spite of the fact that lignin continued to de- 


crease to as low as 1.4%. At 25% sulphidity lignin con- 
tent was 2.3%, and bleach requirement was 7.0%. At 
40% sulphidity lignin content was only 1.5% but 
bleach requirement was 8.5. At 45% sulphidity lignin 
was 1.4, and bleach requirement was 9.4. This trend 
indicates that the higher sulphidities may form some 
compound with lignin which is difficult to oxidize. It 
will be interesting to determine whether this trend in 
bleachability has a harmful effect on strength charac- 
teristics of bleached pulps. 

Permanganate numbers were determined for most 
pulps whose bleach requirements had been evaluated 
but no correlation could be found between permanga- 
nate number of bleach requirement. This lack of corre- 
lation is not entirely due to the fact that sulphidity of 
white liquor varied from one set of cooks to another. In 
several sets of cooks, three bleachabilities and corre- 
sponding permanganate numbers were determined but 
no trend toward a straight line relationship could be 
found. 

Physical Strength of Pulps. The physical strength 
properties of pulps produced at 16% chemical, 35 grams 
per liter concentration, and varying sulphidity are 
shown in Table II, along with strength values for other 
concentrations and 18% total chemical values. These 
values are for a Canadian Standard freeness of 500. 
The values shown are not indicative of the true poten- 
tial strength values of any of the pulps. In all cases 
maximum tear occurred in the neighborhood of 300 
freeness while burst, breaking length, and fold values 
increased continuously with beating time. 

An average of the strength values for all conditions 
listed in Table II was made in order to show the diffi- 
culties involved in an evaluation of one pulp against 
another. These averages cover 16 and 18% chemical, 
20, 35, and 50 grams per liter, and 25 through 45% 
sulphidity. The maximum tear value realized was 90, 
with an average of the maxima for all cooks of 83.8. 
Greatest deviation from this average was +7.0 and 
—14.0%. In breaking length the maximum value, at 
about 100 freeness, was 10,100 meters with an average 
for the maxima of all cooks at 9500. Greatest deviation 
was +6.3 and —7.4%. In burst factor the maximum 
at about 100 freeness was 64 with an average for all the 
maxima of 58.2. Deviation from the maxima was 
+10.3 and —12.0%. In double folds, the most erratic 
of all physical strength factors, the maximum value 
realized was 1070 with an average for the maxima of all 
cooks of 724. Here the deviation from the average was 
+47.7 and —28.0%. All numerical values of physical 
strength are expressed in units called for by TAPPI 
Standard T 220 m. 

It can be seen that, with the small differences in all 
strength values except fold, evaluation of the relative 
merits of the pulps on a strength basis was difficult. 
The method used consisted of comparison of the plotted 
strength data of each pulp with all the others by super- 
imposing one chart on another and examining the pair 
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under a strong light. » Relative differences in the four 
strength curves determined which was the better. By 
elimination, the pulps were listed in the order of their 
relative strengths. Two observers used this method of 
visual judgment and comparison of results found the 
two listings to agree very closely. 


It was found, in the series of pulps produced with - 


16% total chemical and 35-gram per liter concentra- 
tion, that the strongest pulps were produced at sulphidi- 
ties between 30 and 40%. In this range, no significant 
differences in the four strength characteristics of the 
three pulps could be detected. Pulps cooked 1.5 hours 
were definitely stronger than those pulped 3.5 hours. 
This higher strength in the earlier cooks was found to be 
true of the entire series. Sulphidities of 25 and 45% 
were inferior in strength to the 30 through 40% sul- 
phidities. At 1.5 hours’ cooking time the 25 and 45% 
sulphidity cooks were equal in strength but at 3.5 
hours’ cooking time the 45% sulphidity retained more 
of the pulp’s strength than 25%. This point seems 
reasonable as the higher sulphidity should tend to re- 
tard degradation of the fibers. 

Pulps produced with 15% sulphidity were much 
lower in strength than those produced with more sul- 
phide. The cooks using no sulphide were much weaker 
than when only 15% sulphidity was used. The cooks 
employing 100% sulphidity were so raw that sheets 
could not be made. 

Therefore, for highest strength pulps, sulphidity 
should be between 30 and 40% when 16% total alkali 
and 35 grams per liter are employed. Cooks of less 
than 3.5 hours’ duration should be employed if highest 
strength is to be realized. 


Effect of Sulphidity on Pulping at 16% Total Chemical, 20 
and 50 Grams per Liter 


The data discussed above indicated that the best all- 
round sulphidity should occur between values of 30 and 
40%. For that reason, the effects of varying the liquor 
concentration of active alkali between 20 and 50 grams 
per liter in this range of sulphidity were investigated. 
The data for this phase of the work are presented in 
Table II, listed as cook nos. 18-30-0 to 18-40-6 and 6-30- 
0 to 6-40-6 for 20 and 50 grams per liter, respectively. 
The shortest cooking time used in pulp analysis of the 
20-gram per liter cooks was 2.0 hours as the 1.5-hour 
cooks were too raw containing 5.9 to 10.6% screenings. 
The 50-gram per liter cooks, however, utilized the 1.5 
hours’ cooking time as the screenings here were lower, 
2.8 to 4.0% of the total yield. This variation of cooking 
time need not interfere with direct comparison of pulps 
as the additional half hour of cooking time for the low 
concentration produces practically the same degree of 
pulping as the shorter cooks at higher concentrations, 
as 18 borne out by a comparison of yield and screenings 
data, 

The effect of sulphidity changes in this series of pulps 
should be minor since per cent sulphidities were in the 
optimum range and neither a large insufficiency nor ex- 
cess of sulphide was studied. The main variations in 
pulps should be due to initial concentration variations 
rather than variations in sulphidity. This was found 
to be true. 


Yield of Pulp and Screenings. There is a slight in- 
dication from the yield and screenings data that the 


32 


40% sulphidity does not pulp quite as drastically as the 
30 and 35% values. However the trend is not sufficient 
to be of real significance. 

Table IJ-A is a compilation of all yield and screenings 
data as affected by changes in concentration. Since 
only slight effects were found from sulphidity changes 
in the range of 30 to 40%, yield and screenings data are 
the average for three cooks in this sulphidity range. 
The effect of variations of initial concentration is very 
marked and in the direction to be expected. In the 
first hour of pulping higher concentration produces 
lower yields with correspondingly lower screenings. At 
1.5 hours this effect diminishes but is still apparent. 
At 3.5 hours all concentrations produce pulps of practi- 
cally the same yield and screenings. For rapid pulping 
35 to 50 grams per liter should be used. Since there is no 
difference in the later cooks, the higher concentrations, 
from a yield standpoint, should still be used as small 
volumes of black liquor will be involved. 

Chemical Analysis of Pulps. Lignin determinations 
on the 20-gram per liter cooks were the only chemical 
analyses made on this series of pulps. Changes of sul- 
phidity in the range studied appear to have no appre- 
ciable effect on lignin content, within the limits of the 
method of lignin analysis. At 2.0 hours’ cooking time 
the average lignin content of the three pulps cooked at 


30, 35, and 40% sulphidities was 2.4% with a deviation ~ 
of +0.3 to —0.4%. At3.5 hours the average lignin con- © 


tent was 1.6% with deviations of +0.4 and —0.5%. 


Concentrations of 20 grams per liter required '/2 hour ~ 


longer in the early stages of pulping to attain the same 

lignin removal from screened pulp as 35 grams per liter. 

At 3.5 hours concentration seemed to have no effect. 
Bleachability of Pulps. Concentration in this narrow 


range of sulphidities has more effect than sulphidity. — 


As concentration of active alkali increases, bleach re- 
quirements of the pulps decrease somewhat. On an 
average, over the range of sulphidities studied, 2.0 to 
2.5% difference in bleach was required in the concen- 
tration range of 20 to 50 grams per liter. It appears 
that 35 or 50 grams per liter should be used for best 
bleach characteristics. 

Physical Strength of Pulps. The physical strength 
values of these pulps, cooked with sulphidities of 30, 
35, and 40% and liquor concentrations of 20 and 50 
grams per liter, all at a total chemical of 16%, are listed 
in Table II. These strengths, as mentioned earlier, are 
taken at a Canadian Standard freeness of 500 and are 
not representative of the true potential strength char- 
acteristics of the pulps. Cross checking of the strength 
values of the various pulps produced the following ob- 
servations. ‘ 

At 20-gram per liter concentration the strength de- 
velopment of pulps cooked at the three sulphidities 
was almost identical. It was impossible, by visual com- 
parison of one set of curves to another to say that any 
one pulp was better in strength than another. Even 
the freeness development curves coincided. There was 
no distinguishable difference in strengths of pulps 
cooked at 2.0 hours from those produced at 3.5 hours. 


At 50 grams per liter no effect of sulphidity could be 
noted. Differences in strength between pulps cooked 
at 1.5 hours and those cooked at 3.5 hours were very 
marked, The increased cooking time caused a loss in 
development of all strength characteristics, much more 
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Table IT. 


Effect of Sulphidity on Pulping of Scrub Oak 


(Max. cooking pressure 115 p.s.i.g., 1.0 hr. to max. pressure throughout) 
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marked than in the 35-gram per liter series, reported 
above. 

A comparison of the pulps cooked in this sulphidity 
range shows that sulphidity has little or no effect on 
strength development. Expansion of the sulphidity 
range in the 20 and 50-gram per liter range would un- 
doubtedly result in the same conclusions as those dis- 
cussed under the 35-gram per liter cooks. 

The effect of concentration in this narrow range of 
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sulphidities is as follows. In early cooks, 20-gram per 
liter liquors produce pulps of the same over-all strength 
as liquors of 35 grams per liter. Liquors of 50-gram per 
liter produce pulps with somewhat inferior strength 
characteristics. 

Pulps produced from liquors containing 20 grams per 
liter and a cooking time of 3.5 hours are slightly superior 
to those cooked with 35-gram per liter liquor. This is 
due to the fact that cooking time has very little effect 
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Table I-A. Effect of Initial Concentration and Per Cent 
Chemical on Rate of Pulping 
(Data are average of the 30, 35, and 40% sulphidity cooks) 


Active Total 


Total alkali, Liquor yield, Screenings, 

cooking To concen- % of % o. 
lime, NazO tration, original total 
hr. to wood g. Na20/l. wood yreld 
1.0 16.0 20.0 59.2 64.8 
1.0 16.0 35.0 53.4 18.7 
1.0 16.0 50.0 49.2 12.0 
1.0 18.0 20.0 57.3 60.7 
lO} 18.0 835)0) 54.7 PH 2) 
1.0 18.0 50.0 51.5 12.2 
LAS: 16.0 20.0 50.0 Ga2 
1) 16.0 30.0 47.4 2.6 
iL) 16.0 50.0 46.6 3.3 
il} 18.0 20.0 49.0 583 
1S 18.0 35.0 47.9 4.2 
Ib 18.0 50.0 47.2 3.5 
3.5 16.0 20.0 44.8 ORS 
3.5 16.0 35.0 45.7 0.2 
3.5 16.0 50.0 45.0 0.5 
3.5 18.0 20.0 45 .2 0.5 
3.5 18.0 35.0 44.8 OFS 
3.5 18.0 50.0 44.9 0.5 


on the strength of the very mild cooks while 35-gram per 
liter liquor causes the strength of pulps to decrease 
shghtly. Liquors of 50 grams per liter cause all strength 
values to deteriorate sharply with time, resulting in defi- 
nitely inferior pulps at 3.5 hours’ total cooking time. 

From consideration of pulp strength above it may be 
said that cooking liquors of 20 grams per liter are 
shghtly superior to 35 grams per liter while 50 grams 
per liter are definitely inferior. Liquors of 35 grams per 
liter appear to be the best choice over-all when 16% 
chemical is used. 

Effect of Sulphidity on Pulping at 18% Chemical at 20, 
35, and 50 Grams per Liter. The cooking, bleaching, and 
physical strength values of this series of cooks are re- 
ported in Table II under cook nos. 19-30-0 through 
21-40-6. It had been reported in the earlier publica- 
tions (1) that 18% chemical was in excess and would 
tend to overcook. Pulps reported here were not ap- 
preciably overcooked. An inspection of the chemical 
concentration data for the cooks listed in Table II 
shows that the liquors using 18% chemical maintained 
a somewhat higher concentration throughout the cook 
than those using 16% chemical. However, these dif- 
ferences in concentration occurred at very low values 
(about 10 grams per liter or less) where reaction velocity 
is low. If cooking pressure were increased, stimulating 
reaction velocity and consumption of chemical, 189% 
chemical would definitely overcook the pulps. Subse- 
quent discussion will point out that more than 16% is 
in excess. 

It should be explained that in the series of cooks using 
18% chemical and 35 grams per liter liquor concentra- 
tion, a slightly wider spread of sulphidities, 25, 35, and 
40%, were used. This was done to produce a somewhat 
closer comparison with the original wide range of sul- 
phidities at 16 per cent chemical and 35 grams per liter 
without resorting to a large number of additional cooks. 
At this stage of the investigations over 150 individual 
cooks had been made and this decision on change in 
sulphidity can be understood. 

Yield of Pulp and Screenings. No significant changes 
in either yield of pulp or screenings could be detected in 
this series of cooks from the corresponding cooks made 
at 16% chemical. As pointed out above, concentration 
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differences in the two series were too slight to create ap- _ 
preciable differences in reaction rate. Sulphidity 
changes in this range had no tangible effect. 

Chemical Analysis of Pulps. No chemical analysis 
data were determined on the pulps other than lignin in 
the pulps produced at 35 grams per liter. Per cent 
lignin in these pulps was almost identical with those re- 
sulting from 16% chemical. 

Bleachability of Pulps. There is some indication from 
a comparison of the bleachability of the pulps produced 
at 16 and 18% chemical that the use of more chemical 
might be expected to slightly reduce bleach require- 
ments. Increased concentration of cooking liquor ap- 
pears to tend toward producing an easier bleaching 
pulp. Change in sulphidity in the range studied has 
negligible effect. 

All pulps in this range of sulphidity and concentra- 
tions, considering that bleachabilities were determined 
in a single-stage process, were so low in bleach require- 
ments that changes in pulping variables could not be 
expected to cause large changes in bleachability. If 
bleached in a multistage process, requirements in the 
whole range would probably vary between 4.4 and — 
Glee. . 

Physical Strength of Pulps. The physical strengths 
at 500 freeness listed in Table II for this series are, as_ 
mentioned earlier, not representative of the potential - 
strength of the pulps. Maximum strengths in the - 
series developed at the same beating times as pulps 
previously discussed. : 

The strength characteristics of the pulps in this series 
showed the same relationship to the cooking variables 
as the pulps where 16% chemical was used. At 20- 
gram per liter concentration, physical strength was 
practically independent of per cent sulphidity and — 
cooking time. These pulps were the strongest in this 
series and slightly superior to the best pulps at 16 grams 
per liter. 

Pulps produced from 35 and 50-gram per liter con- 
centration liquor were not appreciably affected by 
changes in the narrow range of sulphidity studied but 
strength values decreased with cooking time. Liquors 
of 35 grams per liter produced pulps stronger than 50 
grams per liter but weaker than 20 grams per liter. 

Following is a list, in order of physical strength, of all 
the pulps studied: 

18% total alkali, 20 g. per 1., 30-40% sulphidity. 
16% total alkali, 20 g. per]., 30-40 %sulphidity. 
16% total alkali, 35 g. per 1., 30-40% sulphidity. 
18% total alkali, 35 g. per 1., 25-30% sulphidity. 


16% total alkali, 50 g. per 1., 30-40% sulphidity. 
18% total alkali, 50 g. per]., 30-40% sulphidity. 


CACM Od 


The greatest magnitude of change came between num- 
bers 3 and 4 in the listing. From 1 through 3 the pulps 
were very similar in numerical strength values. The 
last two pulps listed are both designated as number 5 
as their strength values were very similar and definitely 
the poorest of all pulps from a strength standpoint. 


Effect of Chip Storage Time on Pulping 


A large supply of scrub oak logs, sufficient for the 
complete series of experiments, was chipped by the no. 0 
Mitts and Merrill hog. Chips were air dried and stored 
in well-ventilated bins. The hog produced small-sized 
chips, the fraction passing /,-inch screen opening and ~ 
retained on 1/,-inch screen being considered acceptable. 
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Table III.° Effect of Chip Storage Time on Pulping 


Bleach 
. Total Screen- require- 
; Liquor Total yield, ings, ment 
ris eee Se) ee) m 
MMO Eg OF ache I tucoks © ated. cents 
0 BH59,,03 24.2 0 rat + 
0 11.8 22.9 he) Joa 34.4 ot: 
0 8.2 35.8 i) 47.1 1.6 Ud 
0 6.9 45.0 2.0 46.6 0.4 A ie 
0 6.0 54.3 2.5 46.3 0.3 Re 
0 ihe Ll 38.4 3.0 45.3 0.1 6.1 
0 4.0 23 .0 3.5 45.3 0.0 5.9 
6 35.0 25.8 0) ees ae AG 
6 9.4 39.2 1.0 52.9 16.0 
6 Gro 39.7 5) 47.5 2.0 
6 5.4 47.4 2.0 46.6 13 
6 5.4 61.0 2.5 46.9 OR 
6 4.2 see, 3.0 45.7 0.4 
6 4.7 67.7 3.5 45.8 0.3 
1s) 35.1 24.8 0 <i Patt 
15 11.9 Bnd 1.0 54.8 39.2 ee 
15 8.4 44.0 Lid 48.3 6.0 8.0 
15 7.0 NVC 2.0 46.6 3.4 ore 
15 622, 56.4 225 45.5 2.0 
15 6.1 68.9 3.0 45.7 0.9 no 
15 3.0 79.2 3.5 45.1 0.8 7.0 


* 16% chemical (basis dry chips) used throughout. Maximum cooking 
pressure 115 p.s.i.g., 1.0 hour to maximum pressure. 


The pulping program was known to be long range re- 
quiring periodic checks on the pulping characteristics of 
the wood as a function of age. It was not expected that 
age of chips would create another cooking variable since 
chips were dried before storage. Results of these check 
cooks are shown in Table III. The yield and bleaching 
data do not show any appreciable effect due to age of 
chips. There is a slight indication that the older chips 
may produce somewhat higher screenings than new 
chips but the data show that direct comparison of cooks 
throughout the duration of the experiments may be 
made. 


Effect of Chip Size on Pulping 


Some of the 15-month-old chips were rescreened and 
the fractions between '/. and !/4-inch screen opening 
were saved. Additional new logs were debarked and 
chipped in a standard Carthage chipper at the Hudson 
Pulp and Paper Co., Palatka, Fla. These chips were 
screened, and the fraction retained between 1 and 1/>- 
inch screen opening was saved for comparison with 
small-sized chips as a source of pulp. Cooking data for 
these comparison cooks are shown in Table IV. 

Total yield and screenings of the mill-size chips were 


Table IV.” Effect of Chip Size on Pulping 


Bleach 

Total Screen- require- 

Chip size, Liquor Total yield, ings, ment, 
screen concen- cooking % of % of Zo 

opening, tration, Sulphid- time, original total avanlable 

in. g. Na2O/l. ity, % hr. wood yield chlorine 
—1+4+/, 34.8 38.7 0 Sole tae ci 
—1+'1'/2 11.6 40.2 1a@ i ee@e  4beal mead 
sll sp 3p 8.7 Gilgy SS) IE) 7.6 
—-1+1/, 8.0 96.7 DO As 0 Oe or 

—-1+1/, U 74 103.7 Qo A8e2) 3.2 ae 
—-1+1/, 6.8 TLL 3.0 46.8 74,15) 6.7 
—1.+4+ 1/2 6.6 IWS = 2 SOM EAORS al 6.9 
—1/y + 1/ 30.0 39.9 0 Se shits ae 

Bos a, 11.6 63.8 LOM oe aL 16.8 srl 
Se ee ie (oat wel 648 ol 2.4 9.7 
—'/, + 1/, 6.3 89.0 Oe 0) 1.4 ae 
t/a + t/4 6.6 102.1 2.5 46.6 0.6 ae 
—1/, + 1/4 5.8 1OSe 3.0 45.9 0.3 9.3 
epee es.) 110.2 3.5 46.2 0.2 9.5 


416% chemical (basis dry chips) used throughout. Maximum cooking 
pressure 115 p.s.i.g., 1.0 hour to maximum pressure. 
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higher than those for small-sized chips but bleach re- 
quirements of the screened pulp were lower. These 
facts may be explained by converting total yield to 
screened yield. Screened yield from the large chips at 1 
hour cooking time was 33.4%, reached a maximum of 
46.7% at 2.5 hours, then decreased gradually to 45.3 at 
3.5 hours’ cooking time. The small chips at 1 hour total 
time had a screened yield of 45.0, reached a maximum 
of 46.9 at 1.5 hours, then decreased steadily to 45.1% 
at 3.5 hours. 

From screened yield data it is apparent that the 
smaller chips presented much more surface area for re- 
action with the chemical during the first 2.0 to 2.5 hours 
of cooking time. This surface area was made up of the 
surface of the uncooked chip plus the surface of all the 
loose fibers or fiber bundles already freed from the chip. 
Since the small chips presented more surface for reac- 
tion, the over-all delignification of the screened pulp at 
the same chemical consumption would be less for the 
small chips. In other words, the large chips are em- 
ploying fewer fibers to produce the same drop in con- 
centration caused by a relatively greater weight of 
fibers from the small chips during the first half of the 
cook. This would account for the higher bleach re- 
quirements of the pulps made from small chips. 


It should be pointed out that, if short-time pulping 
is contemplated, mill-size chips should be cooked 0.5 
to 1.0 hours longer than small chips. For example, a 
1.5-hour cook on small chips would require between 2.0 
and 2.5 hours for mill chips. A 2.0-hour cook on small 
chips would correspond to a cook of about 2.75 hours on 
large chips. At 3.5-hours both cooks should yield about 
the same type pulp. 

Physical strength data were determined for pulps 
produced from both mill-size and small chips at 3.5 
hours’ cooking time. Breaking length and fold, plotted 
as a function of beating time, were almost identical. 
Pulp from mill-size chips developed a higher maximum 
tear, 93, about 10% higher than pulp from small size 
chips, but required 55 minutes’ beating time to attain 
this value as compared to 30 minutes for the smaller 
chips. A bursting strength of 20 on the unbeaten pulp 
from mill chips was realized corresponding to 15 for the 
unbeaten small chip pulp. At 45 minutes the two 
curves for burst against beating time had Joined at a 
value of 51. Freeness developed more slowly on the 
large size, requiring 30 minutes to reach 400 Canadian 
Standard freeness, compared to 21 minutes for the 
other pulp. 


Effect of Black Liquor Additions to Cooking Liquors 


Several experimental cooks were made in which black 
liquor was added to the white liquor before pulping. 
In some cases 50.0% of the total cooking liquor was 
black liquor, in others 66.6% of the total lquor was 
black liquor. In all cases per cent sulphidity and con- 
centration were calculated on a basis of the mixed 
liquor. Black liquor was obtained from the Hudson 
Pulp and Paper Co., recovered from the kraft pulping 
of slash pine and containing approximately 18% solids. 

Calculated sulphidities of 25, 30, and 40% sulphidities 
were used, with a chemical concentration of 35 grams 
per liter and a total alkali of 16%, based on dry wood. 
Yield, bleach, and chemical analysis data are shown in 
Table V. 
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Yield of Pulp and Screenings. The yield and screen- 
ings data show that neither variations in sulphidity nor 
per cent black liquor had any appreciable effect on rate 
of pulping. Black liquor additions apparently reduce 
the activity of the cooking liquor as yield and screenings 
values were higher than cooks where no black liquor 
had been added. 

The discrepancies between calculated and actual 
values of sulphidity listed in the table probably account 
for the high screenings in the pulps. Actual values are 
those determined by titration, using TAPPI Standard 
T 625 m, NaS being found through the generation of 
H28. There appears to be a very considerable loss of 
sulphide as soon as the white and black liquors are 
mixed. 

Chemical Analysis of Pulps. Lignin content of pulps 
was somewhat higher, 2.1 to 2.7% at 3.5 hours’ cooking 
time, than corresponding values for cooks without 
black liquor, 1.5 to 2.2%. Alpha-cellulose values were 
quite similar to cooks in which no black liquor was 
used ranging between 78.3 and 85.8%. Pentosans, 
varying between 20.6 and 23.0%, showed no correlation 
with per cent black liquor used. They were higher than 
for pulps in which white liquor alone was used where 
pentosan content varied between 17.5 and 20.0%. 

Bleachability of Pulps. Bleach requirements, with 
one exception, were quite similar to the values required 
by pulps cooked with white liquor. In one case, in 
which 25% sulphidity and 66.6% black liquor were 
used, over 11% bleach was required. Nine per cent 
bleach brought the pulp to a G.E. brightness of 73. 
Beyond this point increases in bleach did not raise the 
brightness even though 11.0% total bleach was used. 
The peculiar behavior of this one pulp cannot be ex- 
plained. 

Disappearance of Titratable Sulphide. The actual 
sulphidities of the cooking liquors listed in Table V 
showed definite disappearance of titratable sulphide 


Table V. Effect of Black Liquor Additions to Cooking Liquor Before Pulping 
(Max. cooking pressure 115 p.s.i.g., 1.0 hr. to max. pressure throughout) 


between the time white and black liquors were mixed 
and the time the cooks were started. In all cases liquors | 
were mixed the afternoon preceding the day the liquors | 
were titrated and used. For that reason additional tests 
were made in which the liquors were titrated at definite 
time intervals after mixing. These data are presented, 
in Table VI. 

The sulphide content of the liquors dropped, within 1 
hour after mixing from the calculated value to 17.3 to 
22.0%. Loss in sulphide increased with amount of 
black liquor added. Elapsed time after mixing de- 
creased the titratable sulphide especially at the higher 
percentages of black liquor. Active alkali is not appre- 
ciably decreased by the drop in sulphidity. 

A further check on this loss of sulphide was made, 
eliminating as far as possible the time interval between | 
mixing and analysis. White and black liquor were 
mixed and analyzed immediately. At the same time, 
the mixture was introduced into a digester charged with 
chips and the cooking cycle was begun. Liquor samples 
were taken every 10 minutes for the 60 minutes re- 
quired to bring the digester to the full cooking pressure 
of 115 p.s.i.g. Six cooks were made, only one liquor’ 
sample being taken from each cook to avoid change im 
per cent chemical due to removal of liquor samples. ' 
Conditions of pulping were 50% black liquor, 35% , 
calculated sulphidity, 16% total chemical, and 36) 
grams per liter total alkali 4 

Changes in titratable sulphide and concentration 0° 
active alkali with the preheating are as follows: 


ra 
} 


Cooking time, min....... 0 10 20 30 40 50 60 
Steam pressure, p.s.i.g.... 0 20 40 60 80 100 115 
Liquor concentration, g. 

active alkali per 1. 35.5 31.6 29.2 24.4 22.5 18.4 16.4 | 
Sulphidity, oem eee 18.0 16.6 27.7 24.5 39.9 37.9 4373 


The sulphide had dropped from the calculated value oi 
35 to 18% before the cook started. Titratable sulphide » 
increased with decrease in alkali which is to be ex- 
pected. More sulphide is hydrolyzed to caustic and bi+ 


Black Active Total ee 
liquor in alkali, Liquor Total yield, Screenings, ment, 
cooking % concen- Sulphidity, % cooking % of of Perman- % Chemical analysis of 
liquor, Na20 to tration, aleu- time, original total ganate available ———screened pulp, %———~ 
% wood g. Na20/1. lated Actual hr. wood yield no. chlorine Lignin Alpha Pentosan 
50.0 16 36.3 25.0 14.2 0 ae wets a 27.0 ee 
50.0 16 de ifs were 1.0 55.3 34.8 ze Pe 7 
50.0 16 Wake 15 49.7 9.0 ae uae 
50.0 16 SS: 2.0 48.5 5.4 ee ee Soe ee Bc 
50.0 16 ais 2.5 48.6 3.4 13.4 7.4 2.3 78.3 21.4 
‘ ee oe aes 3.9 46.9 1.4 12.7 GEO 23 : : 
50.0 16 SOO 30.0 12.9 0 ae oe Bais eS bie es “8 
50.0 16 ae, Ao 6 Sue 1.0 56.5 29.2 eee oe 
pinay i: ets 51.3 8.9 arate ae ees ete ares 
: Lie ee aes 3.5 46.9 ee 13.0 7.6 A : : 
50.0 16 36.2 40.0 PAE 0 ae Hee Pin aoe ie sie me 
50.0 16 AG si se 1.0 58.2 31.0 * ee 
eon + a, Avs 1.5 50.0 9.2 ‘ meet oes eee 
; ae nore ee SO 46.9 LO) Zo 
66.6 16 377 25,0. 1070 en) ee ee one 8 eee 
66.6 16 14.1 ey pa 10 56.9 47.4 ee a m: 
66.6 16 10.1 20) Ooms 49.8 9.8 on bias ae oe 
: 2, ta 32.0 3.5 47.0 1.3 11. 
66.6 16 34.4, 7 30.0 12 2) 0 Be ed a eee ee 
66.6 16 12.0 ye 88 110 57.8 46.6 Je ae as is 
06.6 16 = ge 1.5 50.4 12.5 te 7m a. SS, ved 
: ; ae. a3) 3) 47.2 2.8 14.1 : 
66.6 16 35.9 40.0 23.2 0 = ie ith a 08 eae 
66.6 16 a i Se 1.0 56.8 28.8 ae a 
66.6 16 1.5 50.0 9.3 oa tics Se oe 
66.6 16 3.5 46.9 15) 8.3 Did 82.2 20.6 
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Table VI. Effect of Black Liquor Additions on Cooking 
Liquor Analyses 


Time J r is 
between —Calculated liquor analysis ee 
make-up : T 626 m-444% 
eats akan. Sulphid me EAL, GRIER 

hr, : g. NazO/l. ity, % = a gy. ‘Na20/1. Sa 
1/, 35.0 35.0 0 35.6 33.9 
1 30.0 35.0 25.0 Siy,.33 22.0 
1 35.0 35.0 33.3 34.9 20.3 
ik 35.0 35.0 66.6 36.8 WZ 63 
19 315) 0) 25.0 50.0 36.3 14.2 
19 35.0 30.0 50.0 35.5 12.9 
19 35.0 30.9 66.6 34.4 Wa 
19 35.0 40.0 50.0 36.2 Pall} 
19 35.0 40.0 66.6 35.9 23,2 
24 35.0 35.0 25.0 35.2 23.3 
24 35.0 35.0 33.3 34.4 20.3 
24 35.0 35.0 66.6 35.5 9.4 
43 35.0 25.0 50.0 33.8 Tail 


Note: As a check of original liquor analysis, liquor analyzed by TAPPI 
Std. T 624 m-44, 35.3 g. Na2O/l. active alkali, and 35.0% salpiidite, hancl- 
phthalein and methyl orange end points). 

* Active alkali (NaOH and NasS). NaS determined by H2S generation, 


sulphide as alkali is consumed, and, as this caustic is 
consumed, the sulphide becomes a higher percentage 
of the remaining active alkali. Comparison of this 
cook to the corresponding cook in which no black liquor 
was used (cook no. 12-35-2, Table II) showed the sul- 
phidity at 1.5 hours to be 51.9%. The sulphidity at 1.0 
hour, not shown in Table II, was 47.2%, in very close 
agreement with the value of 48.4 listed above. The 
active alkali in this white liquor cook was 10.8 grams 
per liter at the end of 1.0 hour as compared 
to 16.4 when black liquor was used. Volume of cooking 
liquor in both cases was 6.86 liters. 

Some very interesting figures result from the above 
data. Total weight of sulphide, expressed as Na2O, 
charged in the white liquor cook, was 6.86 * 35.1 X 
0.342 = 82.2 grams; for the black liquor cook the 
weight of sulphide charged was 6.86 X 35.3 X 0.35 = 
84.7 grams (calculated), of which 6.86 < 35.3 X 0.18 
= 43.5 grams was accounted for by titration. There- 
fore, the apparent disappearance of sulphide due to 
black liquor dilution was 84.7 — 43.5 = 41.2 grams. 
At the end of 1-hour cooking time the sulphides in the 
cooking liquors were: for white liquor, 6.86 * 10.8 X 
0.472 = 34.9 grams; for the black liquor cook, 6.86 X 
16.4 X 0.484 = 54.4 grams. These values were also 
determined by titration and sum as follows: 


Grams sulphide (as Na20) available 
in cooking liquor 
At 1.0 hour’s 


At start cooking time 
100% white liquor 82.2 34.9 
50% black liquor 
in white liquor 43.5 54.4 


There is an apparent paradox in that the black 
liquor seems to make part of the sulphide unavailable 
for reaction without an appreciable lowering of active 
alkali. As pulping progresses and active alkali is con- 
sumed, per cent sulphidity seems to return to a value 
equal to that attained in a cook in which no black liquor 
was used. However, active alkali is not consumed as 
rapidly in the black liquor cook, resulting, on a per- 
centage basis, in more sulphide than when no initial 
sulphide had disappeared. 

It is planned to further investigate the mixing of 
black liquor to the cooking liquor before pulping. It 
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may be possible that the age of the black liquor used 
3 to 4 weeks, had some effect on the data reported 
above. More data on chemical analysis of liquors and 
pulps, bleach requirements and effects on yield, screen- 
ings and physical strength should be obtained before 
the effect of black liquor dilution can be fully evaluated. 


CONCLUSIONS 


From the above discussion the following conclusions 
may be drawn: 

1. The best range of sulphidity in cooking liquors 
for the pulping of scrub oak is 30 to 40%. Within this 
range there is little difference in all-round properties of 
the pulp. 

2. Sixteen per cent chemical (grams NazO per 100 
grams dry wood) should be used for best results. 
Highteen per cent chemical may be used as long as steam 
pressure does not exceed 115 p.s.i.g., but the additional 
chemical is in excess. 

3. Concentrations of 35 grams per liter (expressed 
as Na2Q) will produce the best pulps. Concentrations 
of 20 grams per liter result in very slightly stronger pulps 
but require more bleach. Concentrations above 35 
grams per liter are somewhat easier to bleach but their 
strengths are definitely inferior. 

4. A cooking schedule of 1.0 hour to a maximum 
steam pressure of 115 p.s.i.g., with 1.5 to 2.0 hours at 
maximum pressure should be used. Shorter times 
result in stronger pulps, higher yields, and higher bleach 
requirements. Longer cooking times decrease yield 
and strength and reduce bleach requirements. 

5. The above cooking schedule applies to mill-size 
chips (—1-inch, + !/2-inch screen openings). Smaller 
chips (—!/2-inch, + !/.-inch screen size) can be pulped 
to the same yield in 30 to 60 minutes less cooking time 
with a slight reduction in tear and burst factors. 

6. Pulps produced under the conditions specified 
above can be classified as “easy bleaching.” Bleach 
requirements, in single stage, are in the range of 7.0 
to 8.0%. If bleached in multistage the pulps should 
require 5.0 to 5.6% bleach to attain a G.E. brightness of 
(5. 

7. There appears to be no straight-line relationship 
between permanganate number and bleach require- 
ments of pulps. A plot of permanganate number ver- 
sus bleach requirement shows random distribution 
between values of permanganate numbers of 11.7 to 
23.7 and bleach requirements of 6.1 to 26.0%. This 
lack of correlation is due only in part to changes in the 
pulping variables over the range of data presented. 

8. Additions of black liquor to the cooking liquor 
before pulping cause a reduction in titratable sulphide 
in the cooking liquor. This sulphide disappearance 
increases with percentage of black liquor addition and 
time between mixing and analysis. The pulping reac- 
tion-is milder than when no black liquor is used and 
screenings in the pulp are higher. More study of this 
problem is needed before definite conclusions may be 
drawn. 
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Repulping Kraft Rejects 


K. G. CHESLEY, P. L. GILMONT, and J. E. PARNELL 


Experimental studieson repulping kraft rejects, both alone 
and mixed with chips, show that both the knotter rejects 
and the screen rejects can be repalped with chips without 
excessive degradation of fiber or loss in yield. The flow 
sheet of the Crossett paper mill repulping system is de- 
scribed. 


In tHE kraft pulping industry, chip size and 
cooking conditions vary widely. Each mill attempts 
to adjust these variables to produce an optimum yield 
and quality of pulp. Since the optimum yield and 
quality of pulp will vary from mill to mill depending 
of the products manufactured, a great deal of difference 
in process variables is to be expected. One important 
factor which is always taken into account in selecting 
optimum operating conditions is the amount of in- 
completely pulped chips which is separated from the 
acceptable pulp by screening. Yields of pulp are 
normally expressed as “per cent screened yield’’ and 
“per cent rejects.”’ 

The material separated from acceptable pulp by the 
knotting and screening operation, referred to as knotter 
rejects and screen rejects, may be best classified by 
size. The larger fragments rejected by the knotters 
consist of partly cooked knots, large chips, and slivers. 
The smaller size rejects, separated in the final screening 
operations, consist of slivers, fiber bundles, and good 
stock clinging to the rejects. Bark and extraneous 
dirt may be found in both size classifications. 

The volume and character of rejects depend on the 
raw material, the degree and uniformity of cooking, 
the extent of screening, and probably a number of 
other factors that are difficult to define. Very soft 
pulps usually contain a low percentage of rejects, even 
though finer screens are used. Coarse pulps may con- 
tain a high percentage of rejects. In high yield and 
semichemical processes, the rejects would vary from 
30 to almost 100% if these pulps were screened in the 
same manner as the finer pulps. Usually, the refining 
and screening steps in these processes are modified in 
such a way as to eliminate most of the rejects. Rejects 
in pulp cooked for high strength unbleached paper 
usually run 3 to 10% of the pulp, approximately half 
knots and half screenings. 

Complete delignification is neither necessary nor 
desirable in cooking unbleached pulps. There are 
definite advantages to milder cooking to conserve 
yield and strength, especially with respect to that 
fraction of the chips that is pulped most easily. How- 
ever, as delignification is limited more and more, the 
loss in screened yield caused by excessive rejects rises 
sharply. Under the optimum conditions for minimum 
delignification and maximum screened yield the cooking 
becomes very sensitive to small variations. A charge 
slightly undercooked may contain an excessive per- 
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centage of rejects. Therefore, pulp is usually over- 
cooked to allow a margin of safety. é 

Disposal or utilization of rejects depends on the 
local situation at each mill. The simplest disposition 
is waste to the sewer. This method, now being prac- 
ticed less and less, wastes raw material of considerable 
value, increases the pollution load in mill effluent, and 
encourages overcooking to minimize both the waste 
and the pollution. 

Mechanical refining of rejects is practiced in many 
mills where a use for the coarse fiber exists. Where 
a mill produces board or corrugating medium, refined 
screen rejects may be a very desirable addition to the 
furnish. Although knots can be refined they produce — 
a coarser pulp and there is loss of salt cake which can _ 
be avoided if the knots are recooked. 


Another method of disposing of rejects is to recook 
them in standard digesters or chemipulpers, either 
alone or with fresh chips. The pulp obtained by re- — 
cooking would not be as coarse as that obtained by 
mechanical refining and should be suitable for high- — 
strength papers. Recooking is most attractive to — 
those mills that have no outlet for coarse fiber. 

Since rejects have already been cooked once and 
since the screen rejects are small in size, recooking with 


fresh chips or under conditions required to pulp fresh 


wood might be expected to overcook, degrade, and 
destroy the fiber. Yields and strengths would be low 
if this were true. On the other hand, the first cook 
may have extracted much of the ligneous and easily 
decomposed carbohydrate material leaving only the 
more resistant cellulose. In this case, yields would be 
high but strengths might be reduced by degradation of 
cellulose and hemicellulose. 


The purpose of this work was to study the effect on 
yield and strength of recooking rejects with and without 
addition of fresh chips. Since the Crossett paper mill 
has started to recook rejects this year, we have also 
the initial mill scale experience on this subject. 


EXPERIMENTAL 


A small vertical digester with a normal capacity 
of 4000 grams of chips (oven dry) was used for the 
experimental cooking studies. The cooking liquor 
was heated indirectly in a heat exchanger and cir- 
culated through the digester. On completion of cook- 
ing, the pulp was blown into a small cyclone from which 
it dropped into a wire-bottomed box for washing. It 


was then screened through a single plate, 0.010-inch 


cut, flat screen. After screening, the pulp was centri- 
fuged to produce a pulp of uniform moisture content 
for weighing and testing according to TAPPI methods. 

Chips and knotter and screen rejects were obtained 
from the pulp mill. The rejects are flushed from the 
flat screen with a stream of water giving a high water - 
to reject ratio. However, to facilitate handling, the 
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rejects were squeezed out by hand to a consistency of 
13 to 20% moisture-free. This consistency still 
allowed water to drain from top to bottom in a con- 
tainer of rejects so that in order to obtain a material 
that would remain.reasonably uniform in moisture 
content throughout, the rejects were further de- 
watered in a centrifuge to approximately 30% moisture- 
free consistency. This left such an absorbent material 
that a reasonably high liquor to wood ratio was re- 
quired in the digester to permit circulation. Mill 
white liquor was used as a base for the cooking liquor, 
chemical being added as required to make up the de- 
sired composition. Black liquor, adjusted to a definite 
density, was used for dilution to simulate mill cooking 
conditions. 

The normal charge of either chips, chips and rejects, 
or rejects alone was 4000 grams on a dry basis. A 
liquor to wood ratio of 4.5:1 was used. 

To determine the effect of cooking mixtures of chips 
and rejects under standard cooking conditions, a 
series of digester charges was made up containing 0, 
25, 50, 75, and 100% knots, and another series of 
charges was made up with similar proportions of screen 
rejects. Each of these charges was cooked under the 
following conditions: 


Total alkali to wood ratio........ 23% 

Active alkali to wood ratio....... 19% , 
SU IG biyeee serene. eye ciate: cnc 19% (total chemical basis) 
MO tAILVOLUIMC gene sete ret tees oc 18 liters 

Time to 100 p.s.i.g. pressure... ... 90 minutes 

Aime at pressuLe setae fs tee. 45 minutes 

TRYAIS SE yo ae ees oh eae eee 400 ml. condensate 


The most striking feature of the results of these 
cooks was the increase in yield on a weight basis when 
rejects were mixed with the chips. This is shown in 
Table I and Fig. 1. 

The quality of the pulp decreased as the percentage 
of rejects increased. The beater curves (Figs. 2 and 3) 
show this clearly. The decrease in strength is not 
serious unless a sizable fraction of the furnish is derived 
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from rejects. In amounts of 10% or less of the furnish, 
it is unlikely that the decrease in strength could be 


detected by the methods of pulp evaluation used in 
this study. 


Table I. Yield Data from Experimental Cooks 


Perman- Screened 


Composition of ganate pulp Rejects 
digester charge, No. yield, yield, 
% (TAPPI) —% % 
100% Chips 32.8 47.6 1.6 
25% Screen rejects 32.1 Dome iL) 
50% Screen rejects 30.7 DO sd) 0.5 
75% Screen rejects 30.0 62.3 0.3 
100% Screen rejects 30.2 65.3 0.3 
25% Knot rejects 32.8 49.8 2.0 
50% Knot rejects Ooo 54.6 D8 
75% Knot rejects 3B) 2! 58.9 4h ef 
100% Knot rejects 29 NG (47/ 2E9 


It was noted during this study that rejects occupied 
a greater volume in the experimental digester than an 
equivalent moisture-free weight of chips. For the 
screen rejects alone this increase in volume amounted 
to 150% when the rejects were dumped in without 
packing at 30% moisture-free consistency. It is not 
known what this volume-weight relationship would 
be in a large digester where the rejects would be loaded 
with chips and cooking liquor. 
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Since the screen rejects have been partially pulped, 
it seems reasonable to assume that they could be re- 
pulped with a much less drastic treatment than that 
used for chips. Some experimental cooks were made 
with a reduced time schedule and a reduced alkali to 
wood ratio on the screen rejects alone. The results 
of this work indicated that these rejects could be 
pulped with either less alkali or in less time than is 
required for chips. 

Knotter and screen rejects from a normal kraft cook, 
when repulped with fresh chips, give a screened yield 
approximately 65 to 70% of their moisture-free weight. 

Pulp from recooked rejects does not have as high 
strength values as pulp from fresh chips. However, 
the yields and strength obtained show that recooking 
does not degrade the fiber as much as might be expected. 


RECOOKING REJECTS AT CROSSETT PAPER MILL 


With the installation of new countercurrent vacuum 
washers early this year, the Crossett paper mill made 
provision for recovery of rejects that had heretofore 
been discarded to the sewer. The rejects from the 
preknotters are returned directly to the reject tank 
effecting not only an increase in pulp yield but also a 
saving in salt cake and organic material that had 
previously gone to the sewer with the knots. The 
screen rejects are pumped back to the digester floor, 
de-watered, and dropped into the reject tank. Figure 
4 shows a flow sheet of the reject recovery system. 

The rejects are returned to the digesters when the 
weak black liquor is pumped in early in the loading 
procedure. This operation is probably the simplest 
and most economical way to transport the material 
back to the digesters but it introduces some difficulties. 
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Since the rejects occupy volume in the tank the meas- 
urement of black liquor is not as accurate as it would 
otherwise be. In spite of the fact that the rejects are 
kept in suspension by an agitator some clogging of 
the pump does occur especially when the reject load 
is heavy. The system is unduly sensitive to variations 
in the volume of rejects and is easily overloaded. 

Since the black liquor is always loaded first, the 
rejects are in the bottom of the digester where the 
weight of the chip charge can compress them to a 
minimum volume. For this reason, the digester capac- 
ity has not been adversely affected to an appreciable 
extent by adding rejects although the high specific 
volume should result in less weight being loaded. The 
increase in yield noted in the experimental cooks would 
also be a compensating factor. The yield of pulp 
per unit weight of wood increased almost as soon as the 
new installation started to operate. This increase is 
shown in Figs. 5 and 6. Since rejects represent less 
than 10% of the digester charge no perceptible loss of 
pulp strength was expected and none was found. 

The technique of cooking is somewhat more difficult 
when rejects are mixed with chips. This is particularly 
true of the screen rejects and this is aggravated further 
when the rejects contain fiber stock. Circulation in 
the digester is adversely affected by heavy reject 
loads, especially when direct steaming is used. Gas 
relief is more difficult. There is a tendency for screens 
to get choked with stock, and for turpentine recovery 
to be reduced. Even so, the value of the pulp re- 
covered far outweighs all the disadvantages thus far 
experienced. 


The possibility always exists of recooking rejects 
separately from fresh wood or of repulping by mechan- 
ical refining. Separate recooking might be justified 
if the amount of rejects were sufficiently high or the 
efficiency of cooking rejects separately could compen- 
sate for the added expense. Mechanical defibering 
seems to be even more promising if future develop- 
ments produce a suitable fiber for the desired grades. 
In either case, efficient recovery of rejects will relieve 
the basic pulping process of limitations now imposed by 
the need to maintain rejects low. 


The Crossett paper mill’s system of repulping re- 
jects is not necessarily the most efficient or desirable 
method of recovering usable fiber from both knotter 
and screen rejects. It is a simple and economical 
installation, and should be regarded as a step forward 
rather than as a final solution to the problem of raw 
materials utilization and conservation. 

Recetvep Sept. 10, 1951. Presented at the Alkaline Pulping Conference 
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The Sorption and Rate of Sorption of the Amylose Fraction 
of Starch by Papermaking Fibers 


WESLEY L. PEARL 


The amount of amylose sorbed by papermaking fibers 
under varying conditions has been determined. The 
change in the concentration of the amylose in the solu- 
tion was measured by an iodine-photocolorimetric method 
and an anthrone-sulphuric acid reagent method. The 
rate of amylose sorption by cellulose fibers was initially 
high, but fell off and approached zero with the sorption 
continuing to zero concentration without evidence of 
reaching an equilibrium. When the amylose concentra- 
tion level was maintained, the rate of sorption decreased 
rapidly at first and then appeared to approach a constant 
value. The rate increased with a decrease in temper- 
ature. Once sorbed, the amylose apparently was not 
removed by a change in concentration and only partially 
removed by an increase in temperature. The mecha- 
nism of sorption was explained as a dual process, in which 
the amylose was sorbed by the cellulose surface and this 
amylose sorbed additional amylose. At a high solution 
pH, the rate of sorption was definitely retarded as com- 
pared with a low pH solution. There was a small increase 
in the rate of sorption with a decrease in the temperature 
at the high pH but of less magnitude than the increase 
obtained under more acid conditions. The rate of sorp- 
tion for cotton linters and alpha pulps increased with the 
degree of beating of the pulp. Sorption of the amylopectin 
fraction of starch by cotton linters was established. The 
bursting strength was observed to increase with the 
amount of amylose sorbed. 


Srarcu has been employed for many years as a 
beater additive for producing certain desirable char- 
acteristics in various grades of paper. Starch may be 
added for one or all of the following reasons: to in- 
crease bursting and tensile strengths or folding endur- 
ance; to increase stiffness, abrasion resistance, or 
rattle; to improve sizing or finish; or to lay surface 
fuzz. Despite this general acceptance of starch as a 
valuable part of the furnish, the principles underlying 
its usage are not well understood. Particularly in 
question is the mechanism of retention of starch by 
papermaking fibers. Some maintain that starch is 
flocculated onto the fiber by alum and held by an 
“electrostatic cement” (1, 2). Other investigators 
(3, 4) claim that starch is flocked out by rosin and alum 
and merely filtered by the pulp on the wire; still others 
(5, 6) favor a coflocculation theory. 

Much of the misunderstanding of the role of starch 
in papermaking can be traced to the incomplete knowl- 
edge of its chemistry and structure. It has only been 
since about 1940 that the existence of more than one 
kind of molecule in starch has been definitely estab- 
lished. As a result of improved methods of fraction- 
ating, two components of starch with quite different 
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structural patterns have been isolated: amylose, a 
straight-chain polymer and amylopectin, in which the 
regularities of the linear chain are interrupted by fre- 
quent branching. A number of reviews on the develop- 
ment of the theory of the structure of starch have 
appeared recently (7-10). 

The straight chain or amylose fraction of starch has 
been reported to be selectively adsorbed from starch 
solutions by cellulose fibers (41-13). The principal 
objective of this study was to characterize the mech- 
anism of this retention of the amylose fraction of 
starch by papermaking fibers. Particular emphasis 
was placed on the rate of sorption of the amylose from 
solution. Some experiments were also made to com- 
pare the retention of the amylose and the amylopectin 
fractions. 


PREPARATION OF MATERIALS 
Raw Materials 


Corn Products Refining Co. Globe brand pearl 
starch number 144 was used as the raw material for 
fractionation. Hercules’ cotton linters, Weyerhaeuser’s 
bleached sulphite, and Rayaceta alpha pulps were 
used. The pulps were beaten to the desired Schopper- 
Riegler freenesses in a Valley laboratory beater accord- 
ing to TAPPI Standard T 200 m-45. 


Fractionation of Cornstarch 


Primary separation was effected by selective pre- 
cipitation of the linear amylose component with Pen- 
tasol according to the method of Lansky, Kooi, and 
Schoch (/4) in which they boiled the starch under 
reflux instead of autoclaving. The linear component 
was purified by three recrystallizations from butyl 
alcohol. The original supernatant solution from the 
supercentrifuge was refrigerated for 2 weeks, super- 
centrifuged again (using a fine orifice of 0.0430 inch 
diameter into the rotor), and the amylopectin was iso- 
lated in the usual manner (/4). The iodine-binding 
capacity of the fractions was measured potentiometri- 
cally by the method of Bates, French, and Rundle (14) 
as modified by Lansky, et al. (14). These iodine- 
affinity values for different batches were found to vary 
from 16.2 to 20.1 for amylose and from 0.8 to 1.2 for 
amylopectin. 


Preparation of Solutions of Known Concentration 


The starch or starch fractions were screened through 
a 40-mesh wire, introduced into a beaker of mechani- 
cally agitated boiling water, and stirred for 20 minutes. 
Enough starch or amylopectin was added to give a 
solution containing 3 to 5 grams per liter; the concen- 
tration of the amylose was 1 to 2 grams per liter. The 


Al 


exact concentrations of the solutions were determined 
by means of Dreywood’s (16) color reaction of carbo- 
hydrates with anthrone in sulphuric acid in a manner 
similar to that used by Shriver, Webb, and Swanson 
(17). A known weight of glucose was used for cali- 
brating the anthrone reagent [a similar glucose-calibra- 
tion technique was subsequently described by Mc- 
Cready, et al. (28) |. The glucose concentrations were 
multiplied by 0.90 to convert to the equivalent starch 
concentration and to establish a log transmittance 
versus concentration calibration plot for use with the 
starch materials. 


METHODS FOR RETENTION BY SORPTION 


Sample Preparation 


Pulp samples [usually 1.2 grams (oven-dry basis) | 
of known moisture content were weighed with an ac- 
curacy of 1 mg. and placed in an 8-ounce narrow-mouth 
bottle (cover equipped with a rubber gasket). A 
measured volume of distilled water (ordinarily 100 ml.) 
was introduced into the bottle and the pulp was care- 
fully dispersed by means of a mechanical stirrer. 
Sufficient 0.01 N hydrochloric acid was added to give 
a final pH value of 4. The necessary amount of starch 
or starch-fraction solution was then added to give the 
required final concentration. The final volume was 
brought to 200 ml. with distilled water. The sorption 
bottles were then rotated in a constant temperature 
bath at the temperature and for the time desired. 

Amylose solutions at a pH of 4 or lower were stable 
for times up to 500 hours, whereas retrogradation 
occurred in much shorter times at pH values between 
4.5 and 7. No distinct difference was noted between 
the amount sorbed at pH values of 4 and 7 up to 45 
hours, other conditions being equal. 


Analytical Procedures for Determination of the Amount 
Sorbed 


Two analytical methods were used; both are based 
on the measurement of the change in concentration 
of the solute in the solvent. 

Lodine-Photocolorimetric Method. The photocolori- 
metric determination of starch by means of the com- 
plex formed with iodine [Simerl and Browning (1/9) | 
was modified for the present purpose. The sample 
bottle was removed from the rotator and allowed to 
stand for 15 minutes at the same temperature as 
rotated. A 5-ml. sample of supernatant liquor was 
pipetted from the settled pulp suspension (centrifuged 
or filtered through a coarse fritted funnel if necessary), 
placed in a volumetric flask, and diluted to the proper 
volume. The desirable range of transmittance for 
colorimetric work is 20 to 50%, with 6 to 70% trans- 
mittance allowable (20). Whole starch solutions were 
diluted to a concentration of 0.01 to 0.05 gram per liter, 
amylose solutions were diluted to 0.005 to 0.03 gram 
per liter, and amylopectin solutions were diluted to 
0.05 to 0.25 gram per liter to obtain the proper trans- 
mittance range when using a 1-cm. absorption cell. 

Ten milliliters of the diluted solution were pipetted 
into a test tube, to which was added the necessary 
amount of standard iodine solution (1.0 gram of iodine 
and 1.5 grams of potassium iodide per liter) to assure 
complete reaction with the starch material. A minimum 
iodine-starch ratio of 1:2, iodine-amylose ratio of 1:1, 
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or iodine-amylopectin ratio of 1:1 was required. One 
milliliter of iodine solution was used for whole starch 
and amylopectin solutions and 0.3 ml. for amylose 
solutions. The mixture was well shaken and poured 
into a 1.0-cm. absorption cell. The transmittance was 
determined with a Coleman Model 14 Universal Spectro- 
photometer using a reference cell containing the same 
dilution of the standard iodine solution in distilled 
water. Percentage transmittance readings were taken 
at wavelengths of 625 mmu for amylose and starch 
solutions and 570 mmu for amylopectin solutions. The 
concentration of starch material present in the original 
liquor was determined from a calibration curve that 
was obtained by testing 5 ml. of the original starch or 
starch-fraction solution (exact concentration deter- 
mined with anthrone and glucose) in a similar manner. 
Anthrone-Reagent Method. After complete removal 
of all cellulosic material from solution, the anthrone- 
sulphuric acid reagent method (16) as modified by 
Shriver, et al. (17) was used. The following procedure 
removed all cellulosic material present. Fifty milli- 
liters of the pulp slurry from the sample bottle were 
poured rapidly into a coarse fritted funnel mounted in 
a 125-ml. filter flask attached to a vacuum line. When 


the pulp pad in the funnel was sucked nearly dry, a i| 


clean filter flask was placed in the line and another 20 


mil. of slurry were poured into the fritted funnel. Fif- — 
teen milliliters of the solution which had passed through ~ 


the pulp pad were poured into a 15-ml. centrifuge tube 


containing a glass-wool plug at the bottom to entrap ~ | 


any stray cellulosic material present. The solution 
was centrifuged for a minimum of 15 minutes at full 
speed in an International Clinical Centrifuge. Five 
milliliters of the centrifuged solution were diluted until 


the concentration of carbohydrate was between 0.02 and — 


0.04 gram per liter. Another 5 ml. of the centrifuged 
solution was analyzed by the iodine-photocolorimetric 
method for comparison. 


The iodine-photocolorimetric method is based on 
the unique complex formed between iodine and starchy 
materials, is affected by variation in chain length of the 
amylose molecules (27), and is subject to the configura- 
tion of the starch substances (15, 21, 22). The an- 
throne-reagent method measures the total carbohydrate 
content and is not dependent on starch variations, but 
is highly sensitive to the presence of cellulose residues. 
The iodine-photocolorimetric method gave the highest 
degree of precision, was most sensitive in measuring 


small changes in concentrations and low concentrations | 


and, therefore, was used extensively in the present 
work. 

The effect of the variation in iodine affinity values 
of the different batches of the amylose fraction was 
tested by making identical sorption tests concurrently 
with amylose solutions prepared from three different 
batches ranging in iodine affinity from 16 to 20. No 
significant difference was noted in the amount of amy- 
lose sorbed by cellulose when an amylose from different 
batches was used. 


RATE OF SORPTION 


In the development of an analytical procedure for 
determining the starchy material sorbed on pulp, the 


time to reach sorption equilibrium was desired. Sev- ~ 


eral experiments were run at 25.0°C. Analyses were 
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made by the iodine-photocolorimetric method on 
samples of the supernatant liquor. When several 
aliquots were obtained from one experiment, allowance 
was made for the amylose removed. The results of 
the experiments are given in Table I and are plotted 
in Fig. 1. The system is characterized by an initially 
high rate of sorption, which gradually decreases with 
time. Sorption continues until all the amylose in 
solution has been sorbed. The number of grams of 
amylose that would be sorbed per 100 grams of pulp 
(t/m) when all the amylose has been removed from 
solution is listed in Fig. 1. 


G/I00 G. PULP 
G 


SORPTION, 


a 


X/M, 


10) 100 200 300 400 500 600 
TIME, HRS. 
Fig. 1. Rate of sorption of amylose 


Initial a/m when 
concentration, complete, 
ai g./100 g. pulp 
(1) 0.824 12.95 
(2) 0.412 6.63 
(8) 0.247 4.07 
25.0°C: 


Similar runs were made at 4.2 and 37.6°C.; the 
data are also tabulated in Table I. Measurements 
were made until the concentration of the amylose in 
the solution was too low to determine. Again, the 
sorption rate decreased with time and no sorption 
equilibrium was reached short of exhaustion of the 
amylose in the solution. The curves for the different 
temperatures at equal initial concentrations are com- 
pared in Fig. 2. The initial sorption rate increases 
with a decrease in temperature. 

A similar experiment was carried out using fresh 
samples instead of continually sampling from the same 
specimens. This run corroborated the falling rate 
and exhaustion tendencies previously obtained. 

A test was made to check the dependence of the 
sorption rate on the amount already sorbed. One 
sample (sample A, Table II) was prepared with 75 ml. 
of an amylose solution containing 1.30 grams per liter 
(to give 200 ml. of a solution containing 0.488 gram per 
liter) and allowed to sorb at 4.2°C. for 72 hours. The 
concentration, determined at various times, is given in 
Table II. A second sample (sample B, Table II) was 
prepared in a similar manner and allowed to sorb for 
24 hours at 4.2°C. The sample was tested and another 
75 ml. of the amylose solution (1.30 grams per liter) 
-were added and sorption was carried out another 24 
hours. Again the sample was tested and treated with 
75 ml. of the above amylose solution. The concentra- 
tion of sample B was also determined after 72 and 96 
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hoars. The results are listed in Table II. The data 
show that the rate of sorption is primarily a function of 
the concentration of the amylose present in the solution 
for each time period and slightly influenced by the 
amount already sorbed. The repeated addition of 


Table I. Rate of Sorption of Amylose by Cotton Linters 
(400-ml. Schopper-Riegler Freeness) 
Todine-Photocolorimetric Method 


Tae ed 


Initial Total Instantaneous sorption, 
Temp., concn., Time, volume, concn., g./100 g. 
oGs g./l. hr. ml. g./l. pulp 
25.0 0.824 5.2 200 0.550 4.56 
20 195 0.436 6.45 
43 190 0.342 7.94 
91 185 0.233 9.62 
164 180 0.134 IY A 
235 175 0.086 11.80 
332 170 0.038 12.48 
404 165 0.025 12.67 
600 155 0.006 12.92 
0.412 474 200 0.218 ones 
20 195 0.146 4.40 
43 190 0.098 Dol? 
91 185 0.052 5.88 
164 180 0.020 6.35 
235 170 0.005 6.57 
0.247 D.2 200 0.106 2.30 
20 195 0.058 33), 1133 
43 190 0.031 3.56 
91 185 0.010 3.87 
164 180 0.0 4.03 
37.6 0.824 Sao 200 0.620 3.40 
20 195 0.532 4.83 
43 190 0.475 13 
91 185 0.346 Us? 
164 180 0.252 9.14 
230 175 0.201 9.88 
332 170 0.161 10.43 
404 165 0.135 10.80 
600 160 0.086 11.48 
0.412 583 200 0.268 2.40 
20 195 0.206 3.40 
43 190 0.167 4.02 
91 185 0.107 4.96 
164 180 0.061 5.65 
239 175 0.038 5.98 
332 170 0.019 6.26 
404 160 0.011 6.36 
600 150 0.002 6.48 
0.124 53503 200 0.050 1.23 
20 195 0.021 Ls 7D) 
43 190 0.012 1.85 
91 185 0.0 2.45 
4.2 1.030 5.8 200 0.550 8.00 
20 195 0.324 11.70 
43 190 0.214 13.43 
91 185 0.127 14.80 
164 180 0.074 15.58 
235 175 0.047 15.89 
332 170 0.024 16.30 
404 165 0.013 16.46 
600 155 0.003 16.58 
0.824 5.8 200 0.404 7.00 
20 195 0.226 9.89 
3 190 0.146 IAL 5 1s) 
91 185 0.083 12.12 
164 180 0.046 12.70 
235 175 0.027 12.97 
332 165 0.015 13.15 
0.618 5.8 200 0.262 5.93 
20 195 0.126 8.14 
43 190 0.067 9.09 
91 185 0.029 9.67 
164 180 0.011 9.94 
0.412 5.8 200 0.136 4.60 
20 195 0.044 6.10 
43 190 0.017 6.52 
91 185 0.004 6.73 
0.247 5.8 200 0.047 3.34 
20 195 0.007 3.98 
43 190 0.0 4.10 
43 


amylose to sample B caused it to continue to sorb rather 
than level off as did sample A. The latter leveled off 
toward exhaustion of the amylose in solution. From 
sample B, Table II, it is seen that the concentration in 
the 48 to 72-hour period was at no time as low as the 
concentration at the end of the 24 to 48-hour period, 
yet more was sorbed in the earlier period. This, together 
with other data, indicates that the rate of sorption is 
more rapid in the early phases than at the latter stages 
at equal concentrations. 


Approach to an Infinite Bath 


By eliminating concentration as a variable, the other 
factors affecting the rate of sorption could be better 
evaluated. This could be accomplished by use of an 


G./4100 G. PULP 
a 


SORPTION, 
fo) 


a 


x/M, 


() 100 200 300 400 500 600 
TIME, HRS. 
Fig. 2. Rate of sorption of amylose 


z/m when 
Temperature, complete, 
1, g./100 g. pulp 
Gb) —2b92 13e32 
CC) ARO 12.95 


@) 86 12855 
Initial concentration, 0.824 g./]. 


infinite-bath technique—i.e., enough solution so that 
the concentration would not change with sorption. 
The analytical methods available in the present work 


Tabie II. Effect of Change of Concentration on Rate of 
Sorption of Amylose 


400-M]. S.-R. Cotton Linters 
lodine-Photocolorimetric Method 


Indicated 
sorption 
during 
Original Initial Final Final period, 
time, cOoncn., time, concn., g./100 g. 
Sample hr. g./l. hr. g./l. pulp 
A 0 0.488 7.4 0.168 5.33 
7.4 0.168 24.0 0.066 1.66 
24.0 0.066 48 .0 0.036 0.55 
48.0 0.036 (2.0 0.023 0.20 
B 0 0.488 24.0 0.066 6.99 
24.0 0.403 48.0 0.232 3.96 
48.0 0.465 72.0 0.316 3.43 
72.0 0.316 96.0 0.238 2.22 


Sample A—z/m when complete is 8.04 g./100g. pulp. 4.2°C. 


(based on measurement of amount sorbed by concentra- 
tion difference) were not designed for such an infinite 
bath-type of experiment. Such a system was ap- 
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proached by working at very low pulp consistencies so 
that concentration changes were small but measurable. 
Experiments were carried out in the normal manner, 
using 0.1 gram of pulp instead of the customary 1.2 
grams of pulp in a 200-ml. volume. The temperature 
and initial concentrations were varied as indicated in 
Table III. One set of tests was made with 1.2 grams 
of pulp for comparison. The amount sorbed per unit of 
pulp at any given time is much greater for those samples 


Table III. Effect of Pulp Consistency on Rate of Sorption 
of Amylose 


585-M1. S.-R. Cotton Linters 
Iodine-Photocolorimetric Method 


Indicated 
Initial Total Instantaneous sorption, 
Temp., Pulp, concn., Time, volume, CONCN., g./100 g. 
XG pe, g. g./l. hr. ml. g./l. pulp 
25.0 1.2 0.490 11 200 0.276 3.56 
22 195 0.222 4.44 
44 190 0.169 5.28 
66 185 Onl OO 
107 + 180 0.082 6.36 
0.1 0.490 11 200 0.450 8.00 
22 195 0.444 9.30 
44 190 0.420 1183.77 
66 185 0.402 Liz0 
107 ~=180 0.366 23.9 
0.562 2 200 0.546 3.2 
19 200 0.544 320 
46 195 0.525 ee 
72 ~=«:195 0.525 (ae 
96 190 0.512 9.9 
152. 185 0.488 14.3 - 
192 185 0.476 16.5 
0.225 2 = 200 0.218 1.4 
19 200 0.208 3.4 
46 195 0.203 4.3 
(Pe AO) 0.197 5.6 
96 190 0.193 6.3 
152 185 0.176 9.5 
192 185 0.176 9.6 
4.2 1.2 0.490 e200 0.161 5.48 
22 200 0.108 6.35 
44 195 0.062 7.10 
66 190 0.042 7.40 
107. —=—-:185 0.024 7.80 
0.1 0.490 11 200 0.444 9.20 
22 200 0.420 14.0 
44 195 0.384 20.9 
6@ 195 0.374 23.0 
107 + 190 0.338 29.7 
0.562 2 200 0.545 3.4 
19 200 0.522 8.0 
46 195 0.486 14.8 
42, 195 0.472 17.8 
96 190 0.445 22-8 
152 LSS 0.406 30.1 
192 185 0.384 34.1 
0.225 2 200 0.215 2.0 
19 200 0.196 5.8 
46 195 0.183 8.2 
72 ~=©195 0.176 9.7 
96 190 0.170 10.9 
152 185 ORS [30 
192 180 0.150 14.5 


containing less pulp, all other factors remaining the 
same. ‘This would be expected if the rate of sorption is 
dependent on solution concentration, since the change 
in concentration is much less for samples containing the 
least pulp. Plots of the amount sorbed (x/m) versus 
time (Fig. 3 shows such a plot for data at 4.2°C.) in- 
dicated that the rate of sorption decreased only slowly 
after an initial rapid decrease. By dividing the amount 
sorbed in a small interval of time by the average con- _ 
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centration during that time, the amount sorbed at unit 
concentration during the time interval was obtained. 
By making the time intervals small enough, the average 
concentration was applicable in the range of small 
change in rate of sorption with time. Table IV lists 
the calculated values from some of the data in. Table 
Ill. The values of (Az/m)/cay. appear to approach a 
constant value in Table IV after a very rapid initial 
decrease. In other words, sorption is apparently ap- 
proaching a constant rate when the solution concentra- 
tion remains constant. 


SORPTION REVERSIBILITY 


Effect of Concentration 


Pacsu and Mullen (//) and Kerr and Severson (23) 
have indicated a certain amount of irreversibility of 
amylose that has been sorbed by cellulosic materials. 


8 3} 


G./100 G. PULP 


SORPTION, 
n 
fe} 


X/M, 
3 


TIME, HRS. 


Fig. 3. Rate of sorption of amylose 


(1) Initial concentration, 0.562 g./]. 
(2) Initial concentration, 0.225 g./I. 
O.lg. pulp; 4.2°C 


The fact that sorption systems go to exhaustion is an- 
other indication of the probable irreversibility of sorp- 
tion with respect to concentration. The results of 
an experiment to determine the effect of concentration 
on sorption reversibility are tabulated in Table V. 
Three duplicate sets of samples were set up in the usual 
manner; one set (samples E and F) contained one 
fourth the amylose concentration of the other two sets 
(samples C and D). The concentrations of all samples 
were measured after 20 hours of rotation at 25.0°C. 
One set (samples A and B) of the higher.amylose con- 
centration samples was diluted with 3 volumes of dis- 
tilled water. The system then contained the same 
amylose-water ratio as the original dilute samples E 
and F after making allowance for the test sample re- 
moved. ‘The three sets were then rotated another 26 
hours and the concentrations were determined. The 
amount sorbed by the original dilute E and F samples 
was 40% of that of the undiluted samples (C and D). 
Samples A and B (containing the same amylose con- 
tent as samples C and D) continued to sorb after dilu- 
tion an amount only 10% less than the amount sorbed 
by C and D in the same time. Thus, it is concluded 
that the system is irreversible with regard to concen- 
tration under isothermal conditions. The lower rate of 
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sorption of samples A and B, as compared with samples 
C and D for the final 26 hours, was caused by the lower 
solution concentration in samples A and B during the 
26-hour period. 


Effect of Temperature 


The effect of a change in temperature on the rever- 
sibility of sorption was tested as follows. A run was 


Table IV. Rate of Sorption of Amylose under Infinite- 
Bath Conditions 
Data from Table III 
x/m, Ax/m, (Ax/m)/cav., 

Temp., Co, t, g./100g. g./100 9. ¢c, Cav., g./100 g. 
oC g./l. hr. pulp pulp g./l. g./l. pulp 
4.2 0.225 30 6.95 6.95 0.185 0.205 33.9 
COP OE 20 225 Ono Onl OmetonO 

90 10.60 1.40 0.165 0.169 8.30 

120 11.90 tena) OW), ileyss CORI 8.05 

150 se ZOOM oO lae 7.78 

180 14.15 1.05 0.145 0.148 7.10 
OF5C2 SO 50 5002490 Orso 
COM Zope Onion OP OU MOEA oma 
90 21.90 4.65 0.434 0.447 10.4 

120 26.00 4.10 0.412 0.423 9.70 

150 29.80 3.80 0.391 0.401 9.50 

sO) SB.) BN) artes O77 9.30 
PANO) Wer SO) Bunk Beks OA) OI 7.8 
COMO ELO SZ ORTOs Oe LOZ: 6.70 

90 6.20 Pt OStSSa Oe 19 Ti 5.76 

20 eee 101 0.182" 0.185 5.46 

150s 21 1.00 0.176 0.179 5.59 

SOMO OR Ons Om Omiliflam Online 5.15 

OF56209 SO 6a 4265500752502 543 Smo 

COM EGOmNE es OM OP ot mmO ros o.22 

SOR OR val 2.36 0.487 0.499 4.73 

120 Oe Om ORA Dem OE4 Sill 4.70 

150) 14 08251 On 452) 2 Or464 4.55 

180 16.00 1.92 0.480 0.441 4.35 


made with samples at 4.2°C. for the first 24 hours. After 
determination of the amylose concentration at that 
time, two samples were held at each of the following 
temperatures for the next 24 hours: 4.2, 37.6, 50, 75, 
and 100°C. In all cases, except at 4.2°C. (see Table 
VI), the amount sorbed after 48 hours was less than 
after 24 hours. The magnitude of the sorption reversal 
increased with increasing temperature. Upon comple- 


Table V. Effect of Concentration on Reversibility of 
Sorption of Amylose 


400-M1]1. 8.-R. Cotton Linters 
Iodine-Photocolorimetric Method 


25°C; 

20 Hours 46 Hours 

Initial indicated indicated 

concn., sorption, sorption, 

Sample g/l. g./100 g. pulp g./100 g. pulp 

Ae 0.756 5.67 6.36 
Be 0.756 5.62 6.69 
C 0.756 5.64 20 
D 0.756 5.50 7.06 
E 0.189 2.45 2.82 
F 0.189 2.50 2.88 


2 Samples A and B diluted 1 to 4 after 20 hours so that the original amylose 
concentration ratio corresponded to that of samples E and F. 


tion of sampling after 48 hours, some of the specimens 
were returned to the 4.2°C. bath for another 24 hours. 
The results showed that all samples returned to the 
4.2°C. bath sorbed approximately the same quantity 
of amylose in 72 hours as did those samples which had 
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remained at 4.2°C. for 72 hours. Those samples not 
returned to the cold bath after 48 hours showed a slight 
increase in sorption for the next 24 hours. 

Another run was made at 37.6°C. for the first 24 
hours, at 37.6 and 4.2°C. for the second 24 hours, and 
at 37.6°C. from 48 to 72 hours. The increase in tem- 
perature after 24 hours resulted in a large increase in 
the amount sorbed and the total was about equal to 
that sorbed by a sample at 4.2°C. for the total time. 
Again a slight decrease in amount sorbed is noted when 
the bath temperature was raised for 24 hours, though 
much of the amount sorbed at the lower temperature 
was not given up. The above runs indicate two im- 
portant facts: (1) the rate of sorption increases with de- 
crease in temperature and (2) the amount sorbed is 
somewhat but not completely reversible with increase 
in temperature. No further work was carried out to 
investigate the apparent anomaly between the tend- 
ency of sorption to continue to exhaustion and the rela- 
tively large reversal of sorption at temperatures above 
BY ilone Or 


MECHANISM OF AMYLOSE RETENTION 
Several facts have been established in regard to the 


retrogradation. The possibility of “retrogradation’”’ 
sorption was demonstrated by the retrogradation of 
amylose from a stable amylose solution not containing 
pulp when the solution was seeded with retrograded 
amylose. The rate of this retrogradation of amylose 
from solution was dependent on the solution concen- 
tration. The rates of sorption of amylose by cellulose 
and by retrogradation would vary depending on the re- 
spective amounts of available cellulose and amylose 
surfaces. The rate of amylose sorption by cellulose is 
apparently greater than the rate of retrogradation 
sorption because (1) the rate of sorption was always 
greater at the start of the sorption than after some time 
had elapsed, even though a concentration level was 
maintained (see Tables II and IV) and because (2) the 
rate was greater for sorptions starting at low initial con- 
centrations when at the same concentration level as 
sorption tests having higher initial concentrations (see 
Table I). It has been estimated that the former rate 
is about 3 to 10 times the latter. Comparison of the 
nearly constant values of (Ar/m)/c,,, (Table IV) ap- .| 
proached at 4.2 and 25.0°C. indicates that the rate of 
retrogradation sorption at 4.2°C. is about double the 
rate at 25.0°C. for equal sorbing areas. 


Table VI. Effect of Temperature on Reversibility of Sorption of Amylose 


1.2 G. of 400-MI. S.-R. Cotton Linters in 200 M1]. Volume 
Iodine-Photocolorimetric Method 
Initial Amylose Concentration—0.488 G./L. 


— 0 to 24 hours 24 to 48 hours 48 to 72 hours———_—~ 
Instanta- Indicated Instanta- Indicated Instanta- Indicated 
: neous sorption neous sorption neous sorption 
Bath concn. at 24 hr., Bath concn. at 24 hr., Bath concn. at 24 hr., 
, temp., at 24 hr., g./100 temp., at 24 hr., g./100 temp., at 24 hr., g./100 
Sample eC; g./l. g. pulp Pek g./l. g. pulp x be g./l. g. pulp 
A 4.2 0 4.2 0.085 0.68) 4.2 0.023 7AA 
B 4.2 ae 4.2 0.036 7.54 4.2 0.023 ot 
Of 37.6 0.258 3.81 4.2 0.039 7.28 37.6 0.050 7.10 
D 37.6 oe 4.2 0.044 7.40 4.2 0.023 7.74 
ie 4.2 0.066 6.99 37.6 0.069 6.95 4.2 0.016 eth: 
F 4.2 Fie Eo 37.6 0.074 6.90 37.0 0.065 7.05 
G 37.0 0.264 3S 37.6 0.222 4.41 37.6 0.195 4.84 
H YAM) Seva ane 30.0 0.211 4.61 S10 0.178 Speke 
I 4.2 50 0.106 Gras 4.2 0.015 ade 
he 4.2 50 0.107 6.35 50 0.100 6.47 
K 4.2 75 0.205 4.71 4.2 0.013 7.85 
L 4.2 15 0.208 4.67 75 0.198 4.83 
M 4.2 100 0.330 3.35 Son sane zien 
N 4.2 100 0.340 3.46 
@ Sample C at 7.4 hr.—instantaneous concentration 0.324 g./l.; indicated sorption 2.73 g./100 g. pulp. Sample E at 7.4 hr.—instantaneous concentration 


0.168 g./l.; indicated sorption 5.34 g./100 g. pulp. 


rate of amylose sorption by cotton linters. The rate of 
sorption was initially high, then fell, and approached 
zero with the sorption continuing to zero concentra- 
tion without evidence of reaching equilibrium. When 
the amylose concentration level was maintained, the 
rate of sorption decreased rapidly at first and then 
appeared to approach a constant value. The rate in- 
creased with decrease in temperature. Once sorbed, the 
amylose was apparently not removed by a change in 
concentration and only partially removed by an increase 
in temperature. 

A logical explanation of the mechanism of the sorp- 
tion can be made on the basis of a dual process. The 
amylose would be sorbed by the cellulose surface and 
this amylose in turn may sorb additional amylose. The 
latter process may be related to the process of amylose 
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The actual method of attachment of the amylose to 
the cellulose. is probably similar to the attachment of 
amylose to amylose because of their very similar physi- 
cal properties. The attachment is probably by means 
of hydrogen bonding through the numerous hydroxyl - 
groups available on amylose and cellulose. A good 
review of hydrogen bonding in starch and starch frac- 
tions is given by Caeser (24). 

_ When Kerr and Schink (25) observed that a 1% 
pickup of amylose resulted in no increase in the bursting 
strength of bleached sulphite handsheets, they sug- 
gested a similar mechanism; “apparently the linear 
polymer fraction of cornstarch is able to orient with 
other linear polymer fractions such as cellulose, in much 
the same irreversible manner as it orients with itself ~ 
so as to prevent the formation of a continuous bond.” — 
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Their observations on bursting strength will be con- 
sidered later. 


EFFECT OF HIGH pH ON SORPTION 


The rate of amylose sorption by 400-ml. S.-R. free- 
ness cotton linters under alkaline conditions (pH 10.4) 
was measured at various initial amylose solution con- 
centrations and various temperatures. Concurrent 
runs were made at a pH of 4 for purposes of comparison. 
Figure 4 compares one such set of data for three tem- 
peratures at the same initial concentration of amylose 
solution. Since a very dilute solution of sodium hy- 
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Fig. 4. Effect of high pH on amylose sorption 

GO 422°C. 

(2) 25:0°C: 

+ (3) 37.6°C. 


Initial concentration, 0.405 g./]. 
z/m when complete, 6.75 g./100 g. pulp. 


Hollow circles, 4.0 pH. 
Half circles, 10.4 pH. 


droxide (5 X 10-4 N) was used to raise the pH, the 
sodium ions were apparently hydrolytically adsorbed 
by the cellulose and the liberated hydrogen ions tended 
to neutralize the solution over a period of time. There- 
fore, data were not taken after 100 hours, at which time 
the pH of the solution had dropped below 9. The rate 
of sorption is definitely retarded under these alkaline 
conditions as compared with experiments carried out 
at a pH of 4. There is a small increase in rate of sorp- 
tion with decrease in temperature at the high pH but 
of less magnitude than the increase obtained under more 
acid conditions. The process of amylose retrogradation 
would be arrested in a dilute alkaline solution (26). The 
initial rate of sorption also has been retarded, suggest- 
ing that both amylose-by-cellulose sorption and retro- 
gradation sorption are retarded at a high pH. 


EFFECT OF BEATING ON RATE OF SORPTION 


The rate of sorption for cotton linters and alpha pulps 
increased with the degree of beating of the pulp. The 
amount sorbed at any time was higher, the higher the 
initial concentration; this indicates no approach to a 
point of saturation. This finding does not agree with 
Kerr’s (27) interpretation of the results of Kerr and 
Severson (23) that cellulose fibers will adsorb up to 1% 
of their weight of corn amylose. 

No direct relationship was found between the degree 
of beating of bleached sulphite pulp and the rate of 
amylose sorption. A resinous material located in the 
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ray cells of the pulp was observed to be the probable 
cause of the apparent anomaly. When released by me- 
chanical action, this resinous material was apparently 
responsible for the formation of the amylose-cellulose 
bond. When the ray cells were removed from the 
bleached sulphite by screen classification before beat- 
ing, the rate of sorption increased with degree of beat- 
ing. 


SELECTIVE SORPTION 


Because of the probable range in molecular weight of 
the molecules in a solution of amylose, the possibility of 
selective sorption was qualitatively investigated. Since 
the wavelength of the absorption peak of the amylose- 
iodine complex varies with the chain length of the 
amylose molecules (21), the accuracy of the concentra- 
tion determined by the iodine-photocolorimetric method 
of analysis would be affected by selective sorption. 
The anthrone-reagent method of analysis makes no 
distinction between amylose chain lengths, but meas- 
ures only the amount of carbohydrate present in the 
amylose solution. Therefore, apparent sorption indi- 
cated by the former method and not by the latter might 
be caused by selective sorption. Some such differences 
were noted with systems of low concentrations at tem- 
peratures of 25°C. and higher. The sorptions carried 
out under alkaline conditions revealed such a difference 
in indicated sorption at all temperatures. The long- 
chain molecules were selectively sorbed under these 
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Fig. 5. Effect of amylose on bursting strength of cotton 
linters 


(1) 400 S.-k. freeness. 
(2) 585 S.-R. freeness. 
(3) 770 S.-R. freeness. 


conditions. Generally, both methods of analysis were 
used when there was reason to doubt the accuracy of the 
iodine-photocolorimetric method. 


COMPARISON OF THE RATES OF AMYLOSE AND 
AMYLOPECTIN SORPTION 


In view of the findings of Tanret (72), Pacsu and Mul- 
len (11), and Samec (13) that the amylose fraction of 
starch was selectively sorbed by cellulose, the possible 
sorption of amylopectin was checked. The amount of 
amylopectin sorbed by 400-ml. S.-R. freeness cotton 
linters at 3 time intervals is reported in Table VII. 
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The iodine-photocolorimetric and the anthrone-reagent 
methods of analysis were used to minimize the possible 
error caused by the presence of a small residue of amy- 
lose in the amylopectin fraction. The magnitude of the 


Table VII. Sorption of Amylopectin by Cotton Linters 


400-M1].-S.R.Cotton Linters 
Initial Amylopectin Concentration—0.287 g./l. 


Iodine- 


photocolorimetric Anthrone 
method” reagent 
Instan- Indicated Instan- Indicated 
taneous sorption, taneous sorption, 
Time, Freeness, Temp., conen., g./100g. conen., g./100 g. 
hr. ml. S.-R. OOr g./l. pulp (VAD pulp 
24 400 NO ity DSB} MNS 2 
400 Bi Onley BOS Oealyes . iste 
400 AZAD Oniviss P40) Wale) 21 
585 25.0 0.181 5 ee ene ae 
770 25.0 0.204 1.38 ene 
Unbeaten 25.0 0.251 0260 ae ety. 
48 400 we Oo038 Bod OWS Sev 
400 Bia OO Als Ones 2275 
400 250 On 3 Sen e248 0 AGE 2e oo 
585 AN Oni Coie Wee AG 
770 25208 OnSO 1 20) 9 One ae 5: 
Unbeaten 250 Oe242)5 0264. 80P 24505 059 
170 = 400 4.2 0.020 5.26 
400 Sir (8 0.112 - 3.45 
400 25.0 0.122) 3.28 
@ Run at wavelength of 570 mmu. 
amount sorbed definitely establishes amylopectin 


sorption by cotton linters. The rate of sorption of the 
amylopectin fraction was much less than the corre- 
sponding rate for the amylose fraction. 


STRENGTH PROPERTIES 


Several of the pulps treated with amylose were made 
into handsheets according to TAPPI Standard T 205 
m-47. The bursting strengths of various cotton linters 
handsheets were plotted against the respective amounts 
of amylose that had been sorbed (see Fig. 5). The re- 
sults indicate that bursting strength increases with the 
amount of amylose sorbed. The strength improvement 
increases to a value of 60 to 75% over the original pulp 
for about 5% amylose retention. The results do not 
corroborate those of Kerr and Schink (25), who observed 
no significant effect of the sorption of 1% amylose on 
the resulting bursting strength. 

The bursting strength for amylopectin-treated hand- 
sheets was significantly greater than that of handsheets 
containing an equal amount of amylose. For example, 
a handsheet made of 400-ml. S.-R. freeness cotton linters 
showed a 40% increase in strength when 0.8% amylo- 
pectin had been sorbed and a 20% increase when the 
same amount of amylose had been sorbed. 


PRACTICAL IMPLICATIONS 


Although the study of the role of starch and starch 
fractions in papermaking has been only started 
some experimental results may have practical appli- 
cations worthy of note. 

Experimental evidence is now available to indicate 
that time is an important variable. Since the sorption 
of both fractions of starch increases with time, the far- 
ther back in the papermaking process that starch is 
added, the more time there will be available for re- 
tention by sorption. The most logical point of applica- 
tion would be in the beaters. Other investigators 


48 


(2, 28-30) have shown, however, that starch added at 
the beaters loses much of its effectiveness in improving 
strength properties if subjected to much refining action. 
Therefore, a compromise should be made between time 
for sorption and possible deleterious effects of refining 
operations. The rate of sorption can be increased by 
increasing the amount of starch added. 

Retention by sorption is greatly enhanced at low 
temperatures. Mill operators can take advantage of 
this fact in the wintertime when the water supply is 
cold and usually has to be warmed for papermaking 
purposes. If the starch can be added to the pulp in 
cold water before extreme dilution, a large amount of 
starch, especially the amylose fraction, will be sorbed. 
Later warming of the pulp-starch-water system will 
remove only a small amount of the sorbed starch be- 
cause of the large temperature hysteresis effect. 
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ASSOCIATION NEWS AND EVENTS 
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Inter-Society Color Council 


The annual meeting of the Inter-Society Color Council 
vill be held at the Statler Hotel, New York, N. Y., on Feb. 
—9, 1952. The Technical Association of the Pulp and Paper 
ndustry is a member of the Color Council. Its Members 
re welcome to attend this meeting. 

The papers to be presented include the following: 


Color of Oils, by Proctor Thomson 

Functional Approach to Color, by Faber Birrer 
Color Reproduction, by Arthur C. Hardy 

Color in Color Television, by Peter C. Goldmark 
Seeing Color Differences, by W. D. Wright 
Color in Color Photography, by Ralph M. Evans 
Color Appearance, by Harry Helson 

Color in Merchandising, by Kenneth C. Welch 
_Abstract Movies, by A. H. King 

Right Color—Wrong Answer, by Gladys Muller 
Color in Textiles, by HE. I. Stearns 

Artists and Their Colors, by Martin Fischer 
Color Phenomena, by I. A. Balinken 


A number of the member societies and the ISCC will have 
nteresting exhibits. 


Vechanical Pulping Committee Meeting 


F. W. O’Neil of the College of Forestry, State University of 
New York, Syracuse, N. Y., and Chairman of the TAPPI 
Viechanical Pulping Committee announces that at the meet- 
ng of his committee Monday afternoon, February 18, at the 
/ommodore Hotel, during the TAPPI Annual Meeting, con- 
ideration will be given to the formation of a Subcommittee 
m Semichemical Pulping. Members of the Association in- 
erested in groundwood and semichemical pulping are wel- 
ome to attend. 


Papermaking (Fourdrinier) Committee 


Noel R. Phillips of the Champion Paper & Fibre Co. and 
Shairman of the TAPPI Papermaking (Fourdrinier) Com- 
nittee advises that two ‘‘Reservation and Working Seminar”’ 
neetings will be held during the TAPPI Annual Meeting. 
ne will deal with Paper Machine Shake and the other with 
Paper Defects. 

Attendance at these meetings will be limited to individuals 
mployed by mills operating fourdrinier machines. Individ- 
ials who desire to attend should write to R. G. Macdonald, 


TAPPI, 122 E. 42nd Street, New York 17, N. Y., and request 
a copy of the questionnaire which will be used as a basis for 
the round-table discussions. The questionnaire should be 
filled out and returned to Mr. Macdonald prior to the meeting. 
Companies that have already returned questionnaires on 
paper machine shake are eligible to send representatives to 
the February meeting. 


Papermaking Cylinder Committee 


During the 1952 Annual Convention of TAPPI (Feb. 
18-21, 1952) the Cylinder Committee is planning to hold two 
“Reservation and Working Seminars.” James J. Harrison 
of the Michigan Carton Co., Battle Creek, Mich., is Chairman 
of the Committee. 

Attendance at these meetings will necessarily have to be 
limited due to the nature of the subjects to be covered, as well 
as the desire of the Committee to have these meetings con- 
ducted on a strictly informal discussion basis. 

Requirements for attendance at these meetings have been 
set up as follows: 


1. The individual must be employed by a mill that is operat- 
ing Cylinder Machines. 

2. The individual should write R. G. Macdonald, Secretary- 
Treasurer of TAPPI, 122 E. 42nd Street, New York 17, 
N. Y., signifying his intentions of attending one or both 
meetings and of participating in the discussions before 
Feb. 1, 1952. 

3. Upon receipt of the individual’s letter he will be forwarded 
a questionnaire that will serve as the basis of the discussion 
at the meeting. It is suggested that the individuals fill 
out the questionnaires and be prepared to discuss their 
various phases at the meeting. 

4. Individuals who have complied with the first three condi- 
tions will be eligible to attend the meetings. 


The Reservations meetings to be held during the 1952 
Convention are listed below: 
1. Cleaning and Refining of Wastepapers for use on Cylinder 


Machines. ; . 
2. Wet End Forming and Pressing on Cylinder Machines. 


From the information developed through the questionnaire 
and the meetings, the Cylinder Committee hopes to be able 
to arrive at some of the fundamentals of Cylinder Machine 
Operation. 

The identity of the individuals and the mills who respond 
and take part in the meetings and answering questionnaires 
wil] remain confidential. 


DRAPER BROTHERS COMPANY 
CANTON, MASS. 
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PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


Luiz Andrade, Mill Owner and Manager, Industria de 
Papelao e Caixas Andrade S/A, Est. Sao Paulo, Brazil. 
Attended Sao Paulo College. 

Carl Hj. Backstrom, Works Superintendent, Stromsbruks 
A/B, Stromsbruk, Sweden, a 1932 graduate of Abo Akademi, 
Finland. 

Tryggve EH. EF. Bergek, Research Manager, Billeruds A/B, 
Saffle, Sweden, a 1937 graduate of the Royal University of 
Technology, Stockholm. 

R. William Brown, Jr., Plant Engineer, St. Regis Paper 
Co., Howland, Me., a 1942 graduate of Clarkson College of 
Technology. 

John R. Callaham, Editor, Chemical Engineering, New 
York, N. Y., a 1933 graduate of the University of South 
Carolina. 

Charles HE. Cannon, Plant Superintendent, National Con- 
tainer Corp., Container Div., Tomahawk, Wis. 

Robert E. Cates, Technical Service Engineer, Hercules 
Powder Co., Wilmington, Del., a 1948 graduate of the Uni- 
versity of Tennessee. 

Anthony J. Cirrito, Development Engineer, Lukens Steel 
Co., Coatesville, Pa., a 1939 graduate of Villanova College. 

Mario J. de la Vega, Mill Superintendent, Compania 
Papelera “El Fenix’ S. A., Mexico City, Mexico, a 1941 
graduate of the National University. 

Phillip W. Estes, Assistant Chemist, International Paper 
Co., Chisholm, Me., a 1949 graduate of Bowdoin College. 

Harald Fiebiger, Assistant Manager and Chief of Labora- 
tory, Papier und Pergamentpapierfabrik Seltmans GmbH., 
Bavaria, Germany, a 1950 graduate of the Technical Univer- 
sity of Breslau. 

Janine H. Fourcaut, Technical Manager, Societe Profes- 
sionnelle des Papiers de Presse, Paris, France. Attended 
the University of Paris. 

John Fuko, Chief Chemist, River Raisin Paper Co., Mon- 
roe, Mich., a 1944 graduate of Wayne University. 

Jean Gerard, Vice-President, Societe de Chimie Industrielle, 
Paris, France. Attended the Institut de Chimie, Nancy. 

Libero Gori, Director, Paper Dept., Instituto Peligrafico 
delle State, Rome, Italy, a 1923 graduate of Pavia College. 

George P. Guyon, Manager, Cartonneries de la Rochette, 
Nancy, France. 

Victor P. Head, Director, Hydraulic Research, Fischer & 
Porter Co., Hatboro, Pa., a 1941 graduate of Rensselaer 
Polytechnic Institute. 

Gilbert L. Heath, Production Manager, Scott Paper Co.., 
Chester, Pa., a 1937 graduate of Pennsylvania State College. 

Robert T. Holt, Acting Chief Chemist, National Con- 
tainer Corp. of Virginia, Big Island, Va., a 1950 graduate of 
Newberry College. 

Edgar J. Justus, Control Engineer, Beloit Iron Works, 
Beloit, Wis., a 1947 graduate of Georgia School of Technology. 

Pyara L. Kapur, Master General of Ordnance, M.G.O. 
Publications Section, Army Headquarters, New Delhi, 
India. 

Sten G. Lindberg, Resident Manager, Billeruds A/B, 
Safle, Sweden, a 1928 graduate of Chalmers Technical 
University. 

Albert E, Logan, Section Head, Buckeye Cotton Oil Co., 
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Cincinnati, Ohio, a 1933 graduate of the University of Colo- 
rado with an M.S. degree in 1934. 

John M. MacBrayne, Chief Industrial Engineer, Union 
Bag & Paper Corp., Savannah, Ga., a 1931 graduate of 
Massachusetts Institute of Technology. 

Lawrence D. Mailloux, Vice-President and Sales Manager, 
Original Bradford Soap Works, Inc., W. Warwick, R. L, 
a 1928 graduate of Providence College with a Ph.B. degree. 

Robert A. McDowell, District Manager, Reliance Electric & 
Engineering Co., Cleveland, Ohio, a 1921 graduate of Case 
College. 

Oquinena Morales, Paper Mill Technician; San Sebastian, 
Spain. Attended the Polytechnic Institute, 
France. 

Joseph P. Nugent, Manager, U. 8S. Machinery Co., Inc., 


New York, N. Y., a 1932 graduate of the University of 


Notre Dame. 


Carl-Filip Palm, General Manager, Zapparfors 


Institute. 


Grenoble, 


Co.,5 
Norrsundet, Sweden, a 1916 graduate of the Technical. 


Edwon M. Peters, Sales Engineer, The Bristol Co., Seattle, — 


Wash., a 1938 graduate of the University of Washington. 
Ronald C. Povey, Factory Manager, John Dickinson & 


Co. Ltd., Home Park Mills, King’s Langley, Herts, England. — 


Lowell O. Sell, Technical Assistant, The Institute of Paper 


Chemistry, Appleton, Wis., a 1950 graduate of Lawrence | 


College. 


Raymond W. Snyder, Student, New York State College 


of Forestry, Syracuse, N. Y. 


Charles P. Spalding, Sales Engineer, Beloit Iron Works, 


Beloit, Wis., a 1917 graduate of Bowdoin College. 
Marion C. Steinmann, Librarian, Rochester Institute of 


Technology, Rochester, N. Y., a 1925 graduate of the Univer- . 


sity of Rochester. 


Sregfried Studer, Superintendent, Papierfabrik Utzenstorf, — 
Utzenstorf/BE, Switzerland, a 1942 graduate of Zurich 


College with a D.Sc.Nat. degree. 

Sun, Cheng Mo, Assistant General Manager, Tatu Paper 
Mill, Tatu, Taiwan, China, a 1924 graduate of Ohio State 
University with an M.S. degree in 1925. : 

A. Takahashi, Chief Chemist, Research Laboratory, Hok- 
uetsu Paper Mills Ltd., Nagaoka City, Japan, a 1927 graduate 
of Nagaoka Technical College. | 

Maxwell Tuck, Research Chemist, Howard Smith Paper 
Mills Ltd., Cornwall, Ont., Canada, a 1945 graduate of the 
University of Alberta, with a Ph.D. degree from McGill 
University in 1947. 

Edward H. Ungewitter, Assistant Plant Engineer, St. Marys. 


Kraft Corp., St. Marys, Ga., a 1938 graduate of the University | 


of Connecticut. 
Thomas W. Waldrop, Instrumentation Engineer, Republie 


Flow Meters Co., Atlanta, Ga., a 1943 graduate of Alabama 


Polytechnic Institute. 

Marshall O. Walker, Chief Chemist, Michigan Abrasive 
Co., Detroit, Mich., a 1938 graduate of the University of 
Buffalo. 


Spencer H. Watkins, Research Chemist, Hercules Powder 


Co., Wilmington, Del., a 1950 graduate of the University | 


- 


of Wisconsin, with a Ph.D. degree. 


James Winn, Plant Engineer, Anglo-Canadian Pulp & — 
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Paper Mills Ltd., Quebec City, P. Q., Canada, a 1935 graduate 
of McGill University. 

Kenneth M. Winrich, Chief Chemist, Cornell Paperboard 
Products Co., Cornell, Wis., a 1934 graduate of the University 
of Wisconsin. 


TAPPI Notes 


John L. Aldrich, formerly of Cellulose Fibres, Inc., Holyoke, 
Mass., is now Captain, U. 8. Air Force, Westover Air Force 
Base, Mass. 

Richard G. Anderson, formerly of Thiele Kaolin Co., 
Sandersville, Ga., is now Chemical Engineer for W. H. & 
L. D. Betz, Philadelphia, Pa. 

E. E. Archibald, Jr., formerly of Hollingsworth & Whitney 
Co., Mobile, Ala., is now Supervisor of Process and Quality 
Control, Pulp & Paper Division, Potlatch Forests, Inc., 
Lewiston, Idaho. 

Berle B. Babler, formerly of Fleming & Sons, Dallas, Tex., 
is now Technical Director of the Atlanta Paper Co., Atlanta, 
Ga. 

Ernest F. Barker, formerly of the Sorg Paper Co., Middle- 
town, Ohio, is now Senior Chemist for the Oxford Miami 
Paper Co., W. Carrollton, Ohio. 

Kshiroda K. Baruwa, formerly Student of the University 
of Maine, Orono, Me., is now Assistant Chemist for the St. 
Regis Paper Co., Howland, Me. 

LeRoy J. Bauer, formerly of the Black-Clawson Co., 
Hamilton, Ohio, is now Manager of the Pulp and Paper 
Division, the Pierce Consulting Engineering Co., Boston, 
Mass. 

G. Burkhard, formerly of the St. John Sulphite Co., St. 
John, N. B., is now Head of Research for the Quebec North 
Shore Paper Co., Baie Commeau, P. Q. 

Claud Christiansen, formerly of Potlatch Forests, Inc., 
Lewiston, Idaho, is now with the Pulp and Paper Research 
Institute of Canada, Montreal, P. Q. 

Russell L. Clark, formerly of the Newton Falls Paper Co., 
Newton Falls, N. Y., is now Chemist for the Mead Corp., 
Chillicothe, Ohio. 

R. F. Cuyle of the Hollingsworth & Whitney Co. has trans- 
ferred from Mobile, Ala., to Boston, Mass., where he is 
Assistant to the Vice-President. 

Peter F. Della Luna is now Superintendent of the Stevens 
Paper Mills, Inc., Westfield, Mass. 

Arthur G. Dreis, formerly of the PMC Dept., Hercules 
Powder Co., is now Director of the Products Development 
Dept., P. H. Glatfelter Co., Spring Grove, Pa. 

Leshe A. Dow is now in the Technical Service Dept.. 
Eastern Corp., Lincoln, Me. 

Prerre Drewsen, formerly member of the TAPPI Executive 
Committee, was elected Mayor of Northampton, Mass., in 
the recent G.O.P. sweep in that city. Dr. Drewsen was at 
one time Technical Director of Hinde & Dauch Paper Co., 
Sandusky, Ohio. 

George A. Farrah is now Assistant to the Vice-President 
in Charge of the Wisconsin-Minnesota area of the National 
Container Corp., Tomahawk, Wis. He was formerly located 
at Long Island City, N. Y. 

Clifford A. Flanders, formerly Assistant Biochemist at 
West Virgina University, Morgantown, W. Va., is now 
Director of the Chemical Products Division, Fisher Scientific 
Co., New York, N. Y. 

P. A. Forni, formerly Sales Engineer for P. J. Schweitzer, 
Inc., Lee, Mass., is now Deputy Chief, Pulp and Paper 
Branch, Economic Cooperation Administration, Washing- 
ton, D. C. 

Gosta Genberg, formerly of the Swedish Cellulose Co., 
Stockholm, is now Chemical Engineer with Kastrup, Gur- 
berg & Co. A/B, Stockholm, Sweden.., 

Nelson F. Getchell, formerly of the Ludlow Mfg. & Sales 
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Co., Boston, Mass., is now with the National Cotton Council 
of America, Washington, D. C. 

Raymond 8. Hatch, formerly Consultant of Monterrey, 
Calif., is now Acting Director of Research, Hudson Pulp & 
Paper Co., Palatka, Fla. 

Emil Heuser, Consultant of La Jolla, Calif., recently gave 
a two-day series of lectures to the chemical research staff 
of Olin Industries, Inc., E. Alton, Ill. He discussed the 
growth of cellulose knowledge and the present status of 
cellulose chemistry. 

H. Wyatt Johnston, formerly Vice-President of Suther- 
land Refiner Ltd., has established a private consulting 
engineering practice at 4048 Gage Road, Montreal 6, P. Q. 
Sutherland Refiner Ltd. has retained him as a consultant. 

Frank D. Libby is now Pulp and Paper Consultant for 
the Kalamazoo Vegetable Parchment Co., Kalamazoo, 
Mich. He was formerly Manager of Manufacture. 

David E. MacKnight is now Technical Director for the 
Alpha Cellulose Corp., Bloomington, III. 

R. J. MacMeekin, Chief Engineer of Economy Pumps, 
Inc., has transferred his office from Hamilton, Ohio, to 
Philadelphia, Pa. 

James McClure is now Director of Plant Operations, 
Sherman Paper Products Co., Chicago, Ill. 

W. R. McKelvy, formerly of the Patchogue-Plymouth 
Millss Patchogue, N. Y., is now Manager of Hazelburst 
Mills, Hazelhurst, Ga. 

Robert Magruder, formerly Groundwood Superintendent, 
St. Regis Paper Co., Deferiet, N. Y., is now with the Paper 
Corp. of America, Cheboygan, Mich. 

J. C. Nutter is now Assistant Mills Manager, Gair Co., 
Canada, Ltd., Toronto, Ont. 

David F. Pollard, formerly of the Great Northern Paper 
Co., Millinocket, Me., is now Engineer for $8. D. Warren 
Co., Cumberland Mills, Me. 

Richard W. Porter, formerly Editorial Director of the 
Paper Industry, Chicago, is now Editor of Fibre Containers, 
Chicago, Ill. 

Harry A. Raddin, formerly Chemical Engineer for Miller & 
Collins, Inc., is now with Hofft Co., Inc., Richmond, Va. 

James F. Sheehy, Vice-President of Rayonier, Inc., has 
transferred his office from Hoquiam, Wash., to New York 
City. 

Gorham G. Simmons, formerly of the Berwin Paper Mfg. 
Co., Dansville, N. Y., is now in charge of stock prepara- 
tion control, Central Paper Co., Muskegon, Mich. 

S. G. Slifkin, formerly of Reproduction Products, Franklin 
Park, Ill., is now a Technical Consultant, 35 N. Northwest 
Highway, Palatine, III. 

Wesley N. Stickel is now Technical Supervisor of Texon, 
Inc., S. Hadley Falls, Mass. 

L. V. Subba Rao is now Paper Technologist for K.1.C. 
Ltd., Vuyur, Kistna District, India. 
Roy P. Tidman, formerly of the West Virginia Pulp & 
Paper Co., Covington, Va., is now Engineer for the Scott 

Paper Co., Chester, Pa. 

Pekka Vakomies, formerly Superintendent of Sunila Co., 
Sunila, Finland, ismow Design Engineer for the Irving Pulp & 
Paper Co., Fairville, N. B. 

Vernon E. Varhus is now Chief Engineer for General Mills, 
Inc., Keokuk, Iowa.. He was formerly Development En- 
gineer at Minneapolis. 


F. B. Wardwell, formerly Research Chemist for the Brown 
Co., Berlin, N. H., is now a Captain in the U. S. Marine 
Corps, Flying Fighters, Squantum, Mass. 

Josiah Wood, formerly of E. Long Ltd., is now Sales En- 
gineer for Sherbrooke Machineries Ltd., Montreal, P. Q. 

Milton Zucker, Research Manager for Interchemical Corp., 


has been transferred from Elizabeth, N. J., to New York 
City. 
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other beater additives. P-682-35 BECKAMINE is a urea-formaldehyde 
resin of the cationic type. It can be diluted infinitely with water with no pre- 
cipitation. It is usually applied after the refining operation at any convenient 
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at the beater. For complete information and a working sample, address: 
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J. N. Stephensun, Editor-in-Chief of the Pulp and Paper 
Magazine of Canada, Gardenvale, P. Q., recently reviewed 
the list of members of TAPPI who joined in 1915 (Charter 
Year), of which he was one. The others checked by him 
are: W.E. B. Baker, F. C. Clark, F. A. Curtis, M. J. Davis, 
J. F. Davis, H. D. Eliason, D. C. Everest, F. W. Farrell, 
V. E. Fishburn, H. M. Fletcher, R. C. Griffin, A. B. Green, 
H. W. Guettler, R. S. Hatch, A. J. Haug, M. W. Hedden, 
BK. M. Mahler, R. M. McKee, G. H. Mead, T. R. H. Murphy, 
P. A. Paulson, C. Patch, R. B. Robertson, J. D. Rue, H. J. 
Skinner, A. D. Spierling, J. N. Stephenson, E. Sutermeister, 
and S$. D. Wells. 


* * * 


A. B. Moody has succeeded W. J. Pilz, retired, as the 
official corporate representative of the Everett Pulp & Paper 
Co., Everett, Wash., in TAPPI. 

Sergio H. Magalhaes Anturies has succeeded Ermani 
Coutinho da Costa as the official corporate representative 
in TAPPI of Cia. Ind. de Papel Pirahy, Rio de Janeiro, 
Brazil. 

The name of the H. R. MacMillan Export Co., Ltd., 
Pulp Division, has been changed to MacMillan & Bloedel 
Ltd., Pulp Division, Nanaimo, B. C. C. Crispin is the 
official corporate representative in TAPPI. 


EA Aga HE 


Companies that have recently become sustaining members 
of the Technical Association are the following: 


Albany Felt Co., Albany, N. Y. 

American Key Products, Inc., New York, N. Y. 
Clark-Cukin Co., Lee, Mass. 

Ear] Paint Co., Utica, N. Y. 

Ebasco Services, Inc., New York, N. Y. 

H. K. Ferguson Co., Cleveland, Ohio 

Howard Publishing Co., Chicago, Il. 

John Inglis Ltd., Toronto, Ont. 

Magnus Chemical Cor Garwood, ING UE 

Ranney Method Water Supplies, Inc., Columbus, Ohio 
Rotoreaed Corp., Bronxville, N. Y. 


Industry Notes 


Preliminary negotiations for pulp from Europe in 1952 
indicate that foreign sources will allot about the same tonnage 
as during the last half of 1951. If the OPS decides to roll 
back the present ceiling prices on imported pulp the prospect 
of more pulp from Europe is dim. 


* * * 


The Manistique Paper Mill of Manistique, Mich., has 
been purchased from the Mead Corp. by the Trenton Times, 
Trenton, N. J. Production of 25,0C0 tons annually will be 
converted to newsprint, all of which, it is reported, will go to 
South American publishers. The selling price was about 
four million dollars. 


* * * 


Amendment 1 to M-69 limits users of sulphur to inven- 
tories of 25 days’ supply or a practical working minimum, 
whichever is less. However, users who customarily get 
single shipments of sulphur amounting to three or four 
months’ supply at normal production rates will be allowed 
to get the large shipments provided that after receipt of such 
shipment no additional delivery is permissible as long as the 
inventory continues to exceed requirements for the next 
succeeding 25 calendar days. 


* * * 


The Defense Production Administration has announced 
that it would grant certificates of necessity to facilitate a 
proposed expansion of the domestic newsprint industry of 
494,000 tons. The DPA does not propose, however, to take 


OA 


immediate action on manufacturers’ applications because of 
other types of expansion projects vital to defense, and the 
critical shortage of structural steel. It is expected that the 
new projects will be in production between mid-1953 and 
some time in 1955. 


*x* *K * 


OPS has issued Amendment 4 to SR 12 of CPR-22. The 
effect of this amendment is that paper manufacturers who 
have been pricing under GCPR may continue to do so in- 
definitely. Those manufacturers who have been pricing 
under CPR-22, or who have tailored orders, will not be 
affected. Manufacturers who have been pricing under 
GCPR, but who may wish to go under CPR-22 or SR 17, 
may do so. However, if a manufacturer elects to price 
under CPR-22 or SR 17, he must do so for all his products 
and the election to do so is final. 


* * ** 


James L. Madden, President of Hollingsworth & Whitney 
Co., has been elected President of the American Forest 
Products Industries, Inc., succeeding N. F. McGowan of 
the W.T. Smith Lumber Co. 


* * * 


William H. Chisholm, who has served as Deputy Director 
in the Pulp, Paper and Paperboard Division, NPA, during 
the past several months, has returned to his position as Vice- 
President of the Oxford Paper Co. Mr. Chisholm joined the 
Division in May and first served as Special Assistant for 
Operations in the Division. 


* * * 


Llewellyn (Lew) Nicolson, President of the D. C. Paper 
Mills, Washington, D. C., has been promoted to the position 
of Deputy Director of the Division. Mr. Nicolson joined 
the staff of the Division in May and has served as Chief of 
the Wood Pulp Section until the present time. 


* * * 


J. Prentis Sanger, Assistant Sales Manager, Crocker, 
Burbank & Co. at Fitchburg, Mass., has been appointed 
to serve as Special Assistant for Operations. Mr. Sanger 
is on loan from his company. 


* * * 


John J. Steinbinder, Assistant Machine Manager of Riegel 
Paper Corp., Milford, N. J., is being loaned by his company 
to serve as Chief of the Chemical Section of the Division. 
He replaces Harold H. Heller, who was on loan from Kim- 
berly-Clark Corp., Neenah, Wis. 


* * * 


Wilham McNair, Pulp Division of St. Regis Paper Co., 
is being loaned to serve as Chief of the Wood Pulp Section of 
the Division (Source: NPA). 


* * * 


The new ceiling prices for pulpwood in Pennsylvania and 
southern New York are as follows: 


Pine, peeled $18.50 per cord 
Pine, rough 14.00 per cord 
Hardwood, peeled 17.50 per cord 
Hardwood, rough 13.00 per cord 
Hemlock, peeled 17.00 per cord 
Hemlock, rough 12.50 per cord 


The established differential between the prices for peeled 
and rough pulpwood is $4.50. 


* * * 


The production of shipping sack kraft paper in 1951 ex- 
ceeded 1950 production by about 35,000 tons. Production 
in 1951 averaged 197,400 tons per quarter. It is expected 
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standing record for low-cost steam generation 
in pulp and paper mills. They span a range of 
types and sizes to satisfy every requirement of 
Capacity, space, temperature, pressure, fuel, and 
method of firing. Each type combines the de- 
pendability of job-proved design with every 
economy of standardization commensurate with 
flexibility. 


srl snes ENS 


RECOVERY UNITS — Efficient chemical re- 
covery and reduction, along with maximum 
steam generation per ton of pulp, are combined 
with economical operation and maintenance in 
B&W Recovery Units. Installations for burn- 
ing waste liquors of the kraft, soda, and bisul- 
phate (magnesium, calcium, and ammonium) 
processes have a total recovery capacity of over 
16,000 tons. B&W recovery units were the first 
provided with automatic soot blowers to elim- 
inate routine hand lancing. 


PRESSURE VESSELS—Dependable welded proc 


essing units, in sizes and shapes for any paper 
mill requirements, are fabricated by B&W from 
carbon, alloy, or clad steels. All vessels are 
x-ray inspected and stress relieved, 
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TUBES—Seamless and Welded steel tubes are made by 
| B&W in a range of carbon, alloy, and stainless steel analy- 
ses to satisfy every sequirement for condensers, evapora- 
tors, heat exchangers, recovery units, boilers, and other 
paper mill applications. Modern improvements in pulp 
and paper processes impose a greater variety of tubing re- 
quirements than ever before. B&W Tube Representatives 
offer a wealth of experience on tubing problems to help 
users determine the analyses best suited for specific op- 
erating conditions. 


BABCOC 
is WILCOX, 


THE BABCOCK & WILCOX COMPANY 
85 Liberty St., NEW YORK 6, N. Y. 
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that 1952 production will’ be sufficient to meet all normal 
requirements. 


* * * 


The biggest thing in the book publishing industry is now 
under way in New York City. The Revised Standard 
Version of the Holy Bible, being published by Thomas 
Nelson & Sons, will have a first run of one million copies. 
While some government pamphlets and handbooks, children’s 
books, or comic books have been ordered in greater numbers, 
the materials and costs involved in this printing, undoubtedly 
make this the biggest project in book publishing history. 

Linotype operators in the composing room of H. Wolff 
Book Mfg. Co., New York, have already begun setting the 
1344-page book, and when this is finished, presses at the 
American Book Co., New York; the Riverside Press, Cam- 
bridge, Mass.; and H. Wolff will run from steel-faced electros 
for six or seven months to complete the job. Publication is 
scheduled for September, 1952. 

An indication of the size of the publishing task being under- 
taken can be seen in the fact that the printing will require 
more than 1000 tons of paper and 16,670 pounds (2000 gal- 
lons) of ink. It will also use 140 tons of binders board, 10 
tons of type metal, 71!/, miles of 40-inch cloth, and 18,750,000 
yards of thread. 


* * * 


The P. H. Glatfelter Co., Spring Grove, Pa., salvagec. 
more than 328,000 pounds of iron scrap in 1951 for the steel 
industry. For every pound of steel produced a half pound 
of scrap is needed. 


* * * 


The 21st National Packaging Exposition will be held in the 
Atlantic City Auditorium on April 1-4, 1952. This exposi- 
tion is sponsored by the American Management Associa- 
tion. 


* * * 


Construction work is soon to be started on a new pulp pilot 
plant for the Brown Co., Berlin, N. H. It is expected to be 
far superior to any other pilot plant in the wood pulp in- 
dustry. It will be a complete pulp mill on a small scale. 
It will enable the company to extend its studies of the various 
advanced techniques of preparing pulps without interfering 
with present mill operations. Included in the plant will be a 
stainless steel digester which will cook both sulphite and 
sulphate pulps, a combination washer and thickener of 
modern design, a mixer, a bleachery, and a pulp refining 
system. It will be under the direction of the Research and 
Development Department. 


* * * 


Ways and means to purchase and use ledger papers and 
index cards more efficiently for bookkeeping, accounting, 
and other record keeping are described in a new booklet 
issued by Parsons Paper Co., Holyoke, Mass. One of the 
most interesting features of the booklet is a table indicating 
how many handlings and how many years of service may 
be expected of the various grades of cotton fiber paper. 


* * * 


Figures presented at the annual meeting of the National 
Paperboard Association indicate that the total production 
of paperboard for 1951 will be over 11,700,000 tons, a total 
appreciably higher than any past year. 


* O* * 


The Sulphite Pulp Manufacturers League has established 
a $10,000 research project at the University of Wyoming to 
investigate spent sulphite liquor in search for a big volume 
use for it as a binder. Fields in which this utilization seem a 
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good possibility, aside from fuel briquetting are processing 


of iron ore, foundry cores, and a variety of surfacing applica- 
tions for roads more highly developed than the gravel surfaces 
on which it is already widely used in Wisconsin. 

At the pilot plant in Appleton a test run of several months’ 
duration is in operation, using a new evaporator of a design 
never before used for concentrating spent liquor. 

Present plans are to keep the trial going continuously 
for at least three months. If the new evaporator keeps on 
operating successfully and if its principles prove to apply to 
spent sulphite liquor, this will give the Wisconsin pulp and 
paper industry a second useful method for concentrating 
sulphite liquor so that its wood solids can be burned under a 
boiler. Until now, the only evaporator in this state capable of 
removing excess water from this material without clogging up 
with lime scale has been a Swedish-made reverse-flow unit 
that has been running almost continuously for two years in 
the League’s pilot plant here. All Wisconsin progress in 
this field has been dependent on the output of this single 
evaporator. 

The new evaporator, made after extensive laboratory tests 
by Struthers Wells Corp. of Warren, Pa., operates on a simple 
principle entirely different from the Swedish unit. Instead 
of washing the lime scale off after it has crystallized on evap- 
orator surfaces, the Struthers Wells equipment provides a 
bed of lime salts where lime can crystallize without harming 
anything. Thus far, there has been no indication of fouling. 

The new test unit has a capacity rated to evaporate 500 
pounds of water per hour, employing a single effect. This 
is 25% of the pilot plant’s Swedish evaporator capacity, also 
single effect. A mill-size industrial application of the new 
principle should for economical operation employ a quadruple 
effect, according to Struthers Wells engineers. 

To evaporate to fuel consistency with quadruple effect 
the total outflow of sulphite liquor from a sulphite pulp mill 
the size of those along the Fox and Wisconsin Rivers would 
require four sets of evaporators, each set having about 125 
to 150 times the capacity of the unit now being tested, League 
technologists calculate. 


* * * 


A carnauba substitute designed especially for use in carbon 
paper manufacture, has been developed by the Concord 
Chemical Co., Moorestown, N. J. The main selling point of 
the new product, trade-named Parawax, is its low cost. 


* * * 


Monadnock Paper Mills, Inc., Bennington, N. H., has taken 
an option for purchase of a 75-acre site in Elizabethton, 
Tenn. H. K. Ferguson Co. have been selected as engineers 
to design and erect a pulp mill. The citizens of Elizabethton 
have approved a 20 million dollar industrial bond issue for a 
plant to be leased to Monadnock. 


* * * 


A new Manual on Preservation, Packaging and Packing 
of Military Supplies and Equipment has been issued by the 
Department of Defense. Copies may be obtained from the 
Government Printing Office, Superintendent of Documents, 
Washington 25, D. C. Request should include the title and 
one of the following reference numbers: Department of the 
Army Technical Manual TM 38-230, Department of the 
Navy Manual NavExos p-938, or Department of the Air 
Force Manual AFM 71-1. 


* * x 


The General Electric Co., Schenectady, N. Y., has issued 
a 1952 Catalog (GEC-1016) on Measuring Equipment for 
Laboratory and Production Testing. 


* * * 


The Gaylord Container Corp., St. Louis, Mo., has acquired 
the Fairfield Paper & Container Co. with mills in Baltimore, 
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Ohio, and Beaver Falls, Pa., and the Dresden Paper Mills 
Co., Dresden, Ohio. Gaylord operations now include three 
paper mills and seventeen converting plants. 


* * * 


More polyethylene is now available for civilian use. Du 
Pont’s alterations in manufacturing procedures have in- 
creased that firm’s output. The new plant of Bakelite is 
now operating. The output of polyethylene has been running 
at a rate in excess of 60 million pounds a year. Of this 
about 65% is available for civilian use. Packaging products 
now take 30% of the supply. Drum liners for chemicals 
and pharmaceuticals have been put on the essential list. 
Film, tubing, and wax mixes for frozen foods are obtaining 
increasing amounts. 


* * * 


Olin Industries, East Alton, Ill, and Frost Lumber In- 
dustries, Shreveport, La., have agreed on a plan to consolidate 
their properties and business. The Frost Industries control 
450,000 acres of woodlands. It is expected that a mill to 
manufacture dissolving pulps will be built on the properties. 


* ** * 


Simpson Logging Co., Shelton, Wash., has purchased the 
assets of the Everett Pulp & Paper Co., Everett, Wash. 
A. B. Moody will be general manager and W. J. Pilz will 
retire. 


* *# * 


A second newsprint machine will be installed in the mill 
of the West Tacoma Newsprint Co., Tacoma, Wash. 


* oo * 


The DPA has announced that the pulp and paper industry 
in the United States produced more pulp in 1951 than in 
1950 despite reduced supplies of sulphur. This was due to 
improved technical efficiencies and conservation measures. 


* * * 


Ralph M. Lindgren, who has directed the research of the 
U.S. Division of Forest Pathology in the Gulf States since 
1947, has been transferred to the Forest Products Laboratory, 
Madison, Wis., where he will undertake supervision of re- 
search on decays, stains, and other fungus defects of wood 
products. 


* * * 


Edward Hartshorne has been appointed Manager of the 
Research & Development Dept., Olin Cellophane Division, 
Olin Industries, Inc., at New Haven, Conn, 


* * * 


International Nickel Co., 67 Wall St., New York 5, N. Y., 
has issued a 32-page bulletin on Nickel Alloy Castings in 
Industry. 


* * * 


The General Electric Co., Schenectady, N. Y., is offering 
a 12-minute, black and white sound slide film on the subject 
of Productive Maintenance for showing by interested groups. 
Arrangements for showing can be made through any of the 
company’s apparatus sales offices or service shops. 
* * * 


Foster Wheeler Co., 165 Broadway, New York 6, N. Y., 
has issued a 20-page booklet on Series AG Package Steam 
Generators With or Without Superheat. 


* * * 
The following release of the American Paper and Pulp 


Association on the effect of certificates of necessity on Federal 
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income from taxes has been sent to pulp and paper 
companies: 

The accelerated amortization program being administered 
by the Defense Production Administration is based upon the 
sound accounting principle that the cost of a facility should 
be absorbed by current operations during the effective life 
span of that facility. The “effective life span” has always 
been affected by wear and tear and obsolescence. Wear 
and tear may not make an installation useless before obsoles- 
cence does. 

Plants built exclusively for emergency work become obsolete 
when the emergency passes. Congress, in setting up this 
program, decided in effect that five years was the correct 
period for the “effective life span” in which the cost of emer- 
gency installations should be absorbed in current operations. 

The Defense Production Administration has been issuing 
“Certificates of Necessity” for such complete installations 
and such partial installations as, in its judgment, come within 
the scope of emergency installations. These cover both 
civilian and military categories. 

The effect of this upon the tax and earnings position is not 
complex. The Government loses no tax income that is 
legitimately due it, whatever the actuality of the “effective 
life span”’ may be in a particular instance. 

If the effective life span is five years or less, the Govern- 
ment is in duty and fairness bound to let the facility be ab- 
sorbed in operating costs. 

If the effective life span should be more than five years the 
results, tax-wise, would be as follows: 

By way of illustration let us assume that a proposed new 
plant will cost $30,000,000 to build and that its normal life- 
usefulness, according to the Treasury Department, would be 
20 years. Assuming no salvage value at the end of the 20 
years, that would mean an annual depreciation charge of 
$1,500,000. If, however, a Certificate of Necessity is granted 
for 100% of the project, the depreciation charge would be 
$6,000,000. 

These depreciation charges are deducted as part of the cost 
when computing profits, and current taxes that are assessed 
on profits will be affected by these depreciation charges. 

Let us assume that on the basis of the $1,500,000 deprecia- 
tion charge the annual profit before taxes is $10,000,000. 
Then if the Certificate of Necessity were granted, the charge 
would be $6,000,000 and profit before taxes would be less 
by $4,500,000, or $5,500,000 instead of the $10,000,000 noted 
above. 

It is obvious that the current taxes on $5,500,000 income 
would be less than on $10,000,000 income. And that is the 
basis for much of the hue and ery against the Certificate of 
Necessity program as “‘tax evasion.” 

But is it that? In the first place, would the plant be built 
without the Certificate of Necessity? It certainly would not 
if it is known that it will become obsolete in five years. 

In the second place, the income that escapes taxes in the 
first five years will surely be assessed for taxes if earned in 
subsequent years until the plant becomes obsolete. 

In other words, the $6,000,000 income that escapes taxes 
in the first five years will pay taxes for the balance of fifteen 
years of life-usefulness normally to be expected. This, of 
course, will be because the entire plant will have been “written 
off” by the end of the first five years, and there will be no 


depreciation left to deduct from income thereafter, and in the » 
case cited above, the taxable income would become $11,500,- 3 


000 instead of $5,500,000. 

The only uncertainties are: will there be any earnings 
after five years? If not, the depreciation charges at the accel- 
erated rates of amortization will have been justified. 

Again, if these earnings continue after the five-year period, 
will the tax return on them be higher, lower, or equal? If 
equal, there will be no gain either way. But the big question 
is, will taxes after five years be at higher or lower rates than 
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at present? If higher, the company with a Certificate of 
Necessity will be the loser on net balance because taxes 
on $11,500,000 instead of $5,500,000 will be assessed at the 
higher rate. If lower, it will gain a slight advantage. But 
how many will care to forecast lower income tax rates after 
the next five years have passed? Not many, I am sure! 

The Government cannot lose taxes due to accelerated 
amortization. Income that escapes taxes in the first five 
years will be subject to taxes in subsequent years, because 
of no depreciation charges in those years. The tax on such 
income over a so-called normal depreciation period will be 
at least equal, if notmore than under the accelerated amortiza- 
tion plan. The Government cannot lose nor can a taxpayer 
gain under the plan. A taxpayer is simply granted relief, 
temporarily, and he surely deserves this relief in view of his 
willingness to take the risk of the investment for defense 
purposes. 


*x* Ke * 


The office of Price Stabilization has announced dollars- 
and-cents ceilings for manufacturers on 53 specified grades 
of writing and other fine papers and also prescribed means of 
determining ceilings on other grades. 

The ceilings, stipulated in Ceiling Price Regulation 91, 


of paper valued at $360,000,000, roughly 11% of the domestic 
production of all kinds of paper exclusive of paperboard. 

The spelled-out ceilings are at the same general average 
level as prices determined under the General Ceiling Price 
Regulation, GCPR, which froze prices existing in the period 
Dec. 19, 1950, to Jan. 25, 1951. The dollars-and-cents 
pricing of major grades will tend to iron out disparities frozen 
into the price structure under GCPR. 

Ceiling prices for paper merchants and distributors will be 
fixed in a companion regulation which will cover whole- 
salers’ prices to manufacturers, converters, printers, and 
retailers. Retail ceilings on writing and,other fine papers, 
and, for the time-being wholesale ceilings, are determined 
under the GCPR or Supplementary Regulation 29 to GCPR. 

Papers covered by the new manufacturers’ regulation are 
used in the conduct of social and business correspondence, 
maintenance of records, and transmission of information, 
and also include such special papers as blueprint, covering, 
and cigarette papers. They are made from any one or a 
combination of pulps produced by chemical or mechanical 
treatment of rags, flax, and wood fibers, and represent a wide 
variety of grades and qualities. 

Since June 1950, raw materials have advanced sharply in 
price for the fine paper mills. Cotton, linen, and underwear 
cuttings are about 70% higher, while domestic bleached 
sulphite wood pulp is 20% higher and overseas sulphite 90% 
higher. Sulphite is the principal grade of chemical wood 
pulp used in the industry. 

There have been economies in production offsetting to 
some extent the higher cost of materials, including higher 
rates of operation, longer runs, and minimum production of 
low profit specialties. 

Between June, 1950, and the January, 1951, GCPR freeze, 
manufacturers raised their rag content paper prices from 12 
to 33% and their chemical wood pulp paper prices from 12 to 
19%. 

The spelled-out base prices apply to specific grades listed 
and their related grades, and, by application of spelled-out 
differentials, to grades which vary in tint, color, finish, and 
other particulars. Differentials are also set forth for varia- 
tions in packaging, trimming, and size of orders. 

Following are the base prices spelled out for the key grades 
of white paper: 

Rag Content Bond, ream sealed, trimmed, in standard car- 
tons, per hundredweight: Basis weight 17 pounds or heavier, 
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extra 100% rag $57.50, 100% rag $49.50, 75% rag $38, 50% 
rag $29.50, 25% rag $24; same, basis weight 16 pounds, extra 
100% rag $58.50, 100% rag, $50.50, 75% rag $39, 50% rag 
$30.50, 25% rag $25. 

Rag Content Ledger, ream sealed, trimmed, in cartons, per 
hundredweight: Extra 100% rag $58.50, 100% rag $50.50, 
85% rag $42, 75% rag $39.50, 50% rag $30.50, 25% rag $25. 

Rag Content Onionskin and Manifold, ream sealed, trimmed, 
in cartons or cases: Basis weights 14 to 18 pounds, 17 x 22, 
per 1000 sheets; 100% rag $10.90, 75% rag $8.80, 25% rag 
$7.50. 

Rag Content Wedding, ream sealed, trimmed, in cartons, 
basis weight 24 pounds or heavier, per hundredweight: Extra 
100% rag $52, 100% rag $49.50, 25% rag $24. 

Rag Content Index, sealed, trimmed, in cartons, not heavier 
than 251/. x 30!/.—340 M, per hundredweight: 100% rag 
$50.50, 75% rag $39, 50% rag $30.50, 25% rag $25. 

Blueprint, standard wrapped rolls, per hundredweight, car- 
load lots: 100% rag, substance weight 17 pounds $46, sub- 
stance weight 20'/. pounds $45, substance weight 24 pounds 
$45; 50% rag, substance weight 17 pounds $29.50, substance 
weight 201!/2 pounds $28.50; 25% rag, substance weight 17 
pounds $24, substance weight 20'/; pounds $23. Slightly 
higher prices are spelled out for less than carload lots. 

Rag Negative Paper Base Stock, standard wrapped rolls, per 
hundredweight, any quantity: Substance weight 14 pounds 
$61. 

Rag Content Cover Papers, machine finish or antique, plain 
edge, 25% rag, per hundredweight $21.25. 

Chemical Wood Pulp Bond, ream sealed, trimmed, in stand- 
ard cartons, per hundredweight: Basis weight 17 pounds 
or heavier, air dried (watermarked) $20, No. 1 bond, machine 
finish (watermarked) $15.50, No. 2 bond, machine finish 
(watermarked) $14.90, plain, bond, machine finish (water- 
marked) $14; same, basis weight 16 pounds, 60 cents to 
$1.00 higher. 

Chemical Wood Pulp Ledger, ream sealed, trimmed, in 
cartons, machine finish, per hundredweight: No. 1 ledger 
(watermarked) $16.50, No. 2 ledger (watermarked) $15.90, 
plain ledger (watermarked) $15. 

Chemical Wood Pulp Onionskin and Manifold, ream sealed, 
trimmed, in cases or on skids, 17 x 22, per 1000 sheets: 
Basis weight 7 to 9 pounds, No. 1 watermarked $4.10, No. 2 
watermarked $4.00, No. 2 unwatermarked $3.80, plain un- 
watermarked $3.60; basis weight 10 pounds, 20 cents addi- 
tional per 1000. 

Chemical Wood Pulp Papeteries, Weddings, ream sealed, 
trimmed, in standard cartons, machine vellum, per hundred- 
weight: Basis weights 24 pounds or heavier, No. 1 $20, 
No. 2 $17, No. 3 $16.10; same, basis weight 20 pounds, 
$1.00 additional. 

Chemical Wood Pulp Index Bristol, sealed, trimmed, in 
standard cartons, machine finish, per hundredweight: No. 1 
$17, No. 2 $14.70, No. 3 $14.25. 

Chemical Wood Pulp Cover Papers, antique or machine 
finish, per hundredweight: No. 1 plain edge $16.25, No. 2 
plain edge $15.25, No. 3 25% plain edge $14.25. 

Chemical Wood Pulp Mimeo, sealed, trimmed, in standard 
cartons, machine finish, per hundredweight: Basis weight 
over 16 pounds, No. 1 watermarked $15.50, plain unwater- 
marked $14; same, basis weight 16 pounds, No. 1 $16.20, 
plain $14.60. 

Chemical Wood Pulp Opaque Circular Paper, ream sealed, 
trimmed, in standard cartons, per hundredweight: Basis 
weight 17 pounds or heavier $16.15, basis weight 16 pounds 
$16.85. 

Ceiling prices on unclassified grades are the highest prices 
for sales during either of the following periods: Jan. 1 to 
June 24, 1950, or Jan. 25 to Sept. 15, 1951. 

Classified grades include but are not limited to the follow- 
ing: 
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with the ALL-METAL 
Foxboro d/p Cell! 


«+. gives fastest response, 
longest sustained accuracy, 
lowest installation cost 


Simpler in design, simpler and much less expensive to install, far 
easier to maintain . .. the all-metal Foxboro mercury-less d/p Cell 
offers greater speed of response, permitting closer flow control, 
than has ever been possible before. Its negligible displacement 
and corrosion-proof construction of Type 316 Stainless Steel elim- 
inate usual maintenance problems, even in service on highly 
corrosive or viscous fluids previously considered unmeasurable. 

The Foxboro d/p Cell measures differential pressure by the 
force-balance principle and transmits pneumatically to indicating, 
recording, or controlling receivers. Small, compact, weighs as 
little as 19 lb. Ranges: from 25” to 800” HO. Working pressure 
ratings up to 4000 psi. Steel or stainless steel construction. Inher- 
ent over-range protection. Easy in-the-field calibration and 
range changes. Optionally available with pre-assembled mani- 
fold piping shown in photo above. 

Thousands of d/p Cells now in use throughout industry, with 
many repeat orders now on our books, indicate the wide accept- 
ance and successful performance of this revolutionary develop- 
ment for the measurement of liquid, steam, gas, or air flow. Write 
for detailed Bulletin 420. The Foxboro Company, 781 Neponset 
set Avenue, Foxboro, Massachusetts, U. S. A. 


RECORDING - CONTROLLING - INDICATING 


OX BORO INSTRUMENTS 


REG. U. S. PAT. OFF. 


PAGO RIESMIN Ge. UNITED STATES CANADA, AND ENGLAND 
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Antitarnish and related grades, Bible paper (above A 
evade book), braille paper, calendar roll, carbonizing (above A 
grade book), chart paper, cigarette paper, colored construc- 
tion and school paper, condenser tissue, currency paper, draw- 
ing paper (above A grade book), extra-super index, facing 
and lining paper, felt finish paper, greeting card tissue, inter- 
mediate paper, Manuscript cover, map cover, meter paper, 
photographie base paper, plotting board paper, rag news, 
safety paper base stock, saturation paper (rag, cotton and/or 
high alpha-cellulose content), tipping stock, tracing paper, 
wet-strength tissue. 

Ceilings on papers which cannot be priced as related or 
unclassified grades by the foregoing methods may be deter- 
mined ‘‘in line” with prices for the most comparable grade 
of paper established under the regulation, with the margin 
over cost no greater than the margin on the comparable grade. 


* * * 


Wastepaper packers and dealers are quite anxious that 
present sources of wastepaper should not be “dried up,” 
but that seems to be exactly what is happening in a number 
of Eastern localities. A great many peddlers, however, are 
still collecting, but are giving their major attention to scrap 
metals, which are in extraordinary demand at present, and 
giving little attention to wastepaper. 

The wastepaper industry generally is giving no encourage- 
ment to prospective collectors of wastepaper, such as schools, 
churches, Boy Scouts, etc., for the reason that the dealers 
are not in a position to dispose of such collections when they 
are made. Dealers regular sources of supply, they say, are 
producing more wastepaper than can be sold, and as much 
as dealers would like to give-their support to local enterprises 
for the raising of funds‘for charities and civic affairs, it is 
simply impossible for them to do so at the present time. 
While everyone is looking forward to the time when waste- 
paper will again be in demand, just when that will be is diffi- 
cult to determine now. In the meantyne, the wastepaper 
dealers who are putting out superior-packed bales are enjoying 
a moderate business. 

A growing problem of eliminating certain objectionable 
kinds of wastepapersfaced both packers and mills. Synthetic 
rubber adhesives, as well as ink bases, containing derivatives 
or compounds apparently of a similar nature,sseem to be 
driving some of the mill men nearly frantic as the stuff gets 
into their beaters. Then there is wet-strength kraft appear- 
ing in considerable quantities which is baffling to mill men 
and packers alike. Notice has been served by several paper- 
board mills that they will reject multiwall bags that have 
contained an insecticide known as benzene hexachloride on 
account of its disagreeable odor. 

Much attention is being given to the problem by both the 
consuming mills and the Wastepaper Institute. While the 
wet-strength kraft and multiwall bags are disturbing to the 
board mill men, the paper mills are agog over the adhesives 
used in certain books and magazines, and the ink used in 
others. Substantial losses have been incurred by dealers 
and mills in the purchase of papers containing these objection- 
able substances, and efforts are being made, if not to minimize 
their use, to make them identifiable to the wastepaper sorters. 

Compared with previous full years, including the greatest 
wartime year, 1944, for both receipts and consumption, 
here’s the way it looks: 


Year Receipts Consumption 
1944 6,937,000 6,859, 000 
1946 7,487,000 7,287, 100 
1947 7,875,000 8,009, 000 
1948 7,670,000 7,649,000 
1949 6, 522,400 6,599, 600 
1950 " 7,895,000 7,903 , 600 
19514 8,039 , 000 7,900,000 


2 U.S. Census totals for first 35 weeks; our estimate for last 10 weeks 
comprises totals for first 45 weeks of 1951. 
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Mill purchases and consumption during the last three weeks 
of November and the four weeks of December are expected 
to bring this year’s totals in both columns to close to 9,000,000 
tons. They maybe slightly under that figure, or may be 
slightly over it. 


* * * 


Ten thousand acres of forests have been treated in a regen- 
eration program in Virginia and North Carolina by The 
Chesapeake Corp. of Virginia. Over 100,000 more eventually 
will be included in the program, which was started in 1947. 

Elis Olsson, chairman of the company, which has one of the 
largest sulphate pulp mills in the Southeast, began marking 
and saving seed trees on land being logged in 1918. 

Under Chesapeake’s current program, merchantable hard- 
wood and pine trees are harvested, with the pine going for 
pulpwood and the hardwood for cross ties, low grade lumber 
for pallets, flooring, and hickory handles. Only pine trees 
are left standing to reproduce. After logging is completed, 
land clearing crews go through the heavy brush with giant 
crawler tractors and bulldozers, uprooting and removing 
second-growth gum and scrub oak trees. 

Where no seed trees are available, trees are planted by | 
hand or with machines. Chesapeake officials say that 
treated areas where seed trees were present have come back — 
in beautiful stands of young pine. They feel confident that 
their sustained yield program will mean adequate future _ 
supplies of pulpwood. 

J. HxJohnson is forester for the Chesapeake Corp. 


* *« * 


Construction is well under way on the expansion to the » 
present Hudson Pulp & Paper Corp., Southern Division, 
Palatka, Fla. mill. This program calls for increasing the 
capacity of the mill output to a total of 400 daily tons of 
finished unbleached kraft bag and wrapping papers. Both 


the pulp and paper mill facilities are being doubled. The — 


pulp mill and the paper mill extension has been laid out so 
as to provide a separate unit for the preparation of lightweight 
papers; the existing system to be continued for the manu- 
facture of heavyweight grades. 


A water-treating plant, which was not included in the 
original installation, is being added. It will have a capacity 
of twelve million gallons per day, served by additional large 
capacity process water pumps. 


The wood yard and wood room facilities are being doubled 
in capacity with the installation of a new suspended barking 
drum, log and chip conveyors, chipper, two chip screens, and 
auxiliary sawdust and refuse conveyors. Three new glazed 
tile silos will provide ample storage for chips. 


In the digester room, there will be five new ten-ton digesters, 
each arranged with heaters, strainers, and pumps for indirect 
cooking. There will be a separate gassing-off system for 
the recovery of turpentine. The present blow-down heat 
recovery unit will be supplemented to take care of the addi- 
tional digesters. 


A new blow tank equipped with an agitator and tramp iron 
trap will provide ample storage ahead of the three new 8 
by 12-foot countercurrent brown stock washers and deknotters. 
Auxiliary filtrate and black liquor storage, soap skimming, and 
foam tanks are located adjacent to the new washroom. 


Following the washers are rotary screens, two used as 
primary screens and one as a secondary screen. Tailings 
from these flow by gravity to a tailings flat screen, the ac- 
cepted stock from which is put back into the heavyweight 
paper system. Screened stock is thickened on a new 8 
by 14-foot vacuum decker. The new washed stock and 
screened stock chests will be of glazed tile construction 
equipped with propeller type agitators. 

The stock preparation room has been laid out for both 
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Yes! — a completely pre-assembled Beat- 
ing Unit... that produces better quality, 
more uniformly refined fibre, at up to 
65% savings in power over conventional 
beaters. 

Features: lower installation cost (no 
assembly in the mill), simpler floor 
construction, less floor space, lower main- 
tenance — PLUS more refining capacity, 
greater flexibility of operation, more posi- 
tive treatment of stock, and no possibility 
of untreated stock passing through the 
Beating Unit. 

Available for Multibeater (continuous 
operation) or tub installation. Ask your 
Jones representative for details. 


E. D. JONES and SONS COMPANY PITTSFIELD, MASSACHUSETTS. 
BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 


ones 
PULPING POWER 


The rugged, one-piece fabricated rotor of 
the PULP-MASTER, placed well above the 
bottom of the tank, gives stock vigorous, 
continuous circulation — yet allows junk 
metal to drop to the tank bottom. 

Its vanes force the stock outward, where 
the impellers rub and refine it against the 
fixed refining discs. Baled pulp, waste paper, 
machine broke — even glassine and wet 
strength — is completely disintegrated in.10 
to 40 minutes. 

Over 140 sold to date. Ask your Jones 
representative for details — or write for 
Bulletin 1019-B. 


PULP-MASTER 


E. D. JONES and SONS COMPANY  @_ PITTSFIELD, MASSACHUSETTS 
BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 


Rotor of No. 4 size Jones Pulp-Master, 
shown in tile tank installation in a lead- 
ing midwestern mill. Capacity 4000 Ibs. 
614% stock. 


TAPPI - January 1952 Vol. 35, No. 1 69 A 


Aerial view of the Hudson Pulp & Paper Corp.’s kraft mill 
at Palatka, Fla. 


continuous and batch colored stock systems. A unique ar- 
rangement of chests will provide maximum flexibility of 
preparation of colored stock with a minimum of lost time and 
production when change-overs are made. These chests in 
the refining room are also glazed tile, as well as the white 
water storage chest. Consistence regulators provide a con- 
trolled consistency for the screened stock to the hydrating 
jordans and the two special three-roll heaters. Final stock 
preparation ahead of the paper machine is furnished by four 
finishing jordans. 

The new paper machine will be a Pusey and Jones 234-inch 
special fourdrinier MF and MG kraft machine. Stock will 
be regulated to this machine through a metering stuff box 
from which the stock will go to a 20,000-g.p.m. fan pump 
driven by a synchronous motor with an electric coupling 
for providing speed variations. The fourdrinier is of the 
latest design and, in addition to the couch roll, has a wire 
drive roll. There will be a pickup transfer felt and suction 
roll. The press section consists of a transfer press and a 
three-roll dual cloverleaf press. The drying section consists 
of a creping drier and three sections of main driers, with a 
total of 33 60-inch diameter paper driers and 14 felt driers, 
including 10 Feeney driers. Between the first and second 
drier sections there will be a smoothing press and between 
the second and third sections of driers there is a 12-foot diam- 
eter Yankee drier. One 8-roll calender stack, Pope reel, 
and a high-speed winder will be provided at the finishing end. 
This machine is designed for a top speed of 2000 f.p.m. and 
will be driven by an electric sectional drive. The machine 
is equipped with the usual auxiliaries, including the oiling 
and condensate systems and vacuum pumps. A new type of 
tile-lined wire and wet broke pit was designed especially for 
this new type of machine. 

There will be a conventional broke beater at the dry end, 
supplemented by a broke pulper located in the stock prepara- 
tion room. All water from the wet broke and wire pit will 
be pumped to a vacuum saveall for the recovery of fibers in 
the white water. ; 

A new sextuple effect evaporator unit will supplement the 
existing unit. The new recovery boiler will be a 250-ton 
unit equipped with a Cascade evaporator. There is a pre- 
cipitator for recovering the dust from the gases from the 
recovery unit. 

The existing causticizing plant is being expanded to provide 
the additional white, liquor required. New equipment in- 
cludes a slaker, causticizing tanks, green liquor clarifier and 
green liquor dregs washer, lime kiln, and lime mud vacuum 
filter. 
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Additional new and reburnt lime storage tanks with lime- 
handling systems are also included. 

Power plant extension consists of one new oil-fired boiler 
and one new refuse boiler, both duplicates of the existing 
power boilers. A bark-burning furnace is provided on the 
refuse boiler. A new 7500-kw. turbine supplies all additional 
power required. 

No expansion to the converting plant is included in this 
program, as this portion of the mill was doubled recently. 


* * * 


A new tall oil deodorizing unit incorporating improved 
design features to give a higher quality product has been suc- 
cessfully put in operation at the Covington, Va., plant of 
West Virginia Pulp and Paper Co. Designed and erected 
by the Rust Process Design Co. of Pittsburgh, the new unit 
has improved the quality of the tall oil product through a 
higher refinement by means of advanced technique in vacuum 
distillation. Crude tall oil, composed chiefly of fatty and 
rosin acids from pinewood, is derived from the black liquor 
skimmings obtained in the pulping process. Among its 
refined products are those used in paint, paint driers, various 


soaps, and numerous other products requiring high qualities 


of color and odor. 


* * * 


The Everett Pulp & Paper Co., Everett, Wash., has started 
issuing a new series of house organs, using the theme ‘“Today 
It’s Different.” 


In the current issue the following condensed 7 
catalog of modern presses used in America is given as a ~ 


convenience for comparing capacity of printing presses in 


both speed and paper size. 


Maximum Printing Rated 
sheet area speed 
Two-Color Cylinder: 
Harris Envelope P-2 
1-2 color 121/3 x 201/2 10,000 
Miller 2 ex 2S 191/, x 26 4,000 
Miehle No. 41 TC 271/, x 41 4 x38 2,800 
Miller 28 x4li PI 32 Bis) 3,500 
Miehle No. 46 TC 32 x451/, 29 x42 2,500 
Miehle No. 56 TC 38 x56 361/2 x 521/2 27250 
Miehle 6/OTC 461/,x 691/2 46 x 65 1,500. 
One-Color Cylinder: 
ATF Kelly No. 1 
Automatic 22,28 22. x28 3,600 
ATF Kelly No. 2 
Automatic PME SAIS) 24 x35 3,000 
Lee No. 38 24 x36 22 aaO 2,500 
Lee No. 42 26 «=x 40 2OEExeOS 2,000 
Miller Major 28 x 4 25 SS 4,000 
Miehle No. 41 Auto- 
matic 28 x4il 24 x38 3,000 
Babcock Optimus 
‘No. 6 32) 45172 929) x 43 2,400 
Miehle No. 46. 331/,x 4514/2 29 x42 2,800 
Babcock Optimus 
No. 7 35 x50!/. 31 x48 2,000: 
Babcock Optimus 
No. 10 391/> x 54 Oi eeoll 1,850: 
Miehle No. 56 Auto- 
matic 42 x 56 BS) xO O2k/s 2,250 
Babcock Optimus 
No. 11 43 x6l'4/, 40 x59 1,750 
Babcock Optimus 
No. 12 451/,x 641/. 42 x 62 1,750! 
High-Speed Cylinder: 
Multipress Model F 
(FM) Oexel2 87/3 x 12 6,500 
Stoessel Automatic 10 x 12!/, ON exe 122 /4 4,500 
Chandler & Price 
No. 1 se 15 taxes 4,800 
ATF Little Giant 
No. 5 ip, xe 18 Seales 4,000 
Chandler & Price 
No. 2 WHY os MI — 12 se 1 4,800 
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OTHER CHEMICALS FOR THE PAPER INDUSTRY 


RuozyME BB and E-5 Enzymes—for effi- 
cient conversion of starch. 


UrormMité Wet-strength Resins—for all 
furnishes. 


TritoX Surface-active Agents—with a 
score of uses in paper manufacture—in 
caustic cooking of cotton fiber, as a dis- 
persing agent for pigments and metallic 
soaps, emulsion-type coatings. 
Hyprosutrité Reducing Agents —for 
stripping color from rag stock or for 
bleaching pulp. 

HyamiNé Deodorants and Bactericides — 
for paperboard and glue. 


TAMOL, UFORMITE, RHOZYME, TRITON, HYAMINE 
are trade-marks, Reg. U. S. Pat. Off. and 
in principal foreign countries. 


TAMOL N FOR PITCH CONTROL 


Cost: Less than 50c per ton of pulp 


Here’s the easy, low-cost way to control pitch, prevent 
expensive rejects, and eliminate costly shutdowns 
for cleaning. . 


Added directly to pulp in the beater, Tamox N keeps your 
pitch dispersed in finely divided form. Pitch particles can’t 
clump together to cause spots or holes in paper or to gum 
the paper machine. And this means fewer rejections and 
fewer production holdups. 


Cost of Tamot N pitch dispersant is extremely low— 
usually less than 50c per ton of pulp. Low salt content 
means added economy—you get what you pay for. If you 
use alum or clay additions for pitch control, Tamot will 
improve their efficiency, too. 


Papermakers have known and used Tamot N 
for almost 20 years. We'll be glad to send you 
full details of this time-tested material. 


Rl 


CHEMICALS FOR INDUSTRY 


—— 


———— 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 
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Printing 


Maximum Rated 

sheet area speed 

Banthin Cylinder ey Se PX0) PP ise 18) 3,500 
Miehle Verticle V- 

50 Es 5 <740) 121/; x 19 5,000 
ATF Kelly C WAYS PPR ke PP 4,200 
Miller Simplex PO) Sg PAG 19 x24 4,500 
Miller SW 21 > x28 201/4 x 28 5,000 
Miehle No. 29 Let- 

terpress 22 X28 20!/4 x 26 4,500 

Rotary: 
Cottrell-Claybourn 

5-color 29 x45 281/o x 441/9 5,200 
Cottrell-Claybourn 

5-color 291/, x 45 283/, x 45 5,200 
Cottrell-Claybourn 

2-color 291/, x 45 283/, x 441/, 5, 500 
Cottrell-Claybourn 

2-color 30m x48 8351/2 x 47/2 5,200 
Cottrell-Claybourn 

5-color SOMERS 35!/> x 471/o 5,200 
Cottrell-Claybourn 

2-color 40 x59 39!/, x 581/5 5,000 
Cottrell-Claybourn 

5-color 40 x59 39!/2 x 581/s 4,500 
Miehle 612 42" x 60 41°/, x 59 6 , 000 
Cottrell-Claybourn 

5-color 43 x62 391/> x 5814/2 4,500 
Cottrell-Claybourn 

2-color AZT x 62 39!/. x 581/» 5,000 
Cottrell-Claybourn 

5-color 48 x71 471/o x 70!/9 4,200 
Cottrell-Claybourn 

2-color AY Sil 471/. x 7041/2 4,500 
Babcock 2-color 

sheet feed KN 36777 481/, x 70 4,000 
Cottrell 5-color KO seg 491/5 x 7131/2 4,000 
Miehle 76° x 18 Dile/eexe 05 5,500 

Platen: 
Chandler & Price 

New Series 8 x 12 81/2 x 111/2 3 sew 3,000 
Super Speed Heidel- 

berg LOM M5 10!/, x 14 5,000 
Chandler & Price 

CraftsmandOx< 15) tle x 154/55 TOF sxall5 3,600 
Chandler & Price 

NewSeries10x15 11 x15!/. 10 x15 2,700 
Kluge Automatic 

10 x 15 IP 5 Nis) 101/, x 151/2 3,500 
Colts Armory 2B WE se GY Bo TORE 2,000 
Chandler «& Price 

Craftsman 12x18 13 x19 4 xe AS} 3,000 
Chandler & Price 

New Series 12x18 13 x19 Lea's 2,500 
Kluge Automatic 

IP se alts! ta x St 12 ex 18 3,000 
Laureate Gmemexocon a LA x22 2,500 
Chandler & Price 

Craftsman 141/, x 

2 1427/5 x 22 2,600 
Chandler & Price 

Craftsman Auto- 

matic Unit 141/, x 

22 169) x 235/  T4AY px 22 2,600 
Chandler & Price 

Heavy Duty 

Craftsman 

141/. x 22 IG -x6239/4 148/522 2,300 
Chandler & Price 

Super Heavy Duty 

Craftsman 14!/, x 

22 LO x23 Aaa IAW a2 2,300 
Chandler & Price 

New Series 14!/; x 

22 141/, x 22 1,800 
Colts Armory 5C or 

6C We seOB, Ii 329 2,000 
‘Thomson 25 ee xeOD 22x oe 2,200 
Thomson-National 

Quarto Medium LOM exalts 2,000 
Thomson-Nationa] 

Half Medium Bs 1G) 1,800 
« Additional units may be added to print in two or more colors. 
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The following article on materials handling appeared in 
the November-December issue of Link-Belt News: 

Thilmany Pulp & Paper Co., established in 1883 on the 
Fox River at Kaukauna, Wis., operates a specialty mill. 

Here, paper is manufactured and processed from pulpwood 
to finished product in the form of functional packaging papers 
for both decoration and protection. 

This includes krafts, glassines, greaseproofs; waxed thermo- 
plastic papers; printed and embossed papers; waterproof 
protective papers; and bags tailor-made to meet the specific 
needs of the product to be packaged. 

Equipped with four rotary 10-foot diam. by 30-foot-high 
pulp digesters, the plant’s sulphate mill has been producing 
150 tons of pulp per day, although originally designed for 75 
tons daily. The addition of a fifth digester, with new pulp 
washing and allied equipment, is stepping up the pulp manu- 
facturing capacity to 200 tons a day. 

And there are four MG fourdrinier papermaking machines, 
of 96, 112, and two 132-inch width wire; and three MF four- 
driniers of 80, 96, and 132-inch width wire. A new high- 
speed 132-inch MF machine is currently being installed. 

Thilmany also operates a complete converting plant includ- 
ing supercalendering, asphalting, waxing, printing (aniline & 
rotogravure), and embossing equipment as well as a 30- 
machine bag factory. 

Notable among recent improvements is the very complete 
modernization of the wood room and the method of delivering 
wood to it. 

The old wood room contained a log deck, two slasher saws, 
two 10 by 30-foot barking drums, two splitters, two knife 
barkers, two chippers, one rotary screen, and more than 20 
chain conveyors. 

P. H. West, the mill superintendent, explained that this 
wood room “just grew” from time to time until 1928. In 1950 
it was considered desirable to start fresh and, in effect, build 
an entirely new wood-handling system. 

The main objectives, of course, were to accomplish greater 
capacity, cut costs of production, and provide cleaner, more 
uniform chips for better papermaking. 

A particularly noteworthy change is the use of full-length 
logs of pulpwood. Wood, 8-feet long is now being handled 
through both the new barker and new chipper, instead of the 
conventional 4-foot lengths. It is believed that Thilmany 
is the second mill in the U.S. to bark 8-foot sticks in a barking 
drum. 


This has eliminated wood loss through sawing and by reduc- 
tion of the number of ends, thus resulting in less oversize 
“end chips” and less sawdust. 

A new “hot pond” measuring 50 feet wide, 250 feet long, 
8 feet deep, has put into operation a more economical method 
of bringing the wood to the wood room. 

The 8-foot wood is fed into this pond by a Diesel engine 
operated, 40-ton capacity, locomotive type crane equipped 
with 1'/,-cord grapple, which very efficiently removes the 
wood from flat cars, holding 20 cords, that were loaded by 
similar means in the adjacent wood yard. 


The plant receives approximately 100,000 cords of pulp- 
wood annually, and uses about 300 cords per day. 

About 60% is Canadian jack pine which comes by boat 
across Lake Superior to Green Bay, Wis., where it is loaded 
into gondola cars for delivery to Kaukauna. Possibly 30% 
of the wood pulped is Montana lodgepole pine. 

Mr. West explained that the Canadian wood, being slower 
growing, is denser and contains more fiber per cord than the 
domestic jack pine, which constitutes 10% of the total and is 
also inclined to be crooked and poorly trimmed. 

Waste water from the evaporators in the chemical recovery 
plant flows by gravity into the hot pond at 70°F. 


This waste water, circulating by means of a pump, carries 
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the floating logs to a “jack ladder” located just inside the 
wood room. 

The four-hour soaking period to which the logs are subjected 
in the hot pond, serves to soften and loosen bark, and remove 
dirt, snow, and ice. 

Consequently, the 8-foot wood is barked dry in the new 
drum barker, which measures 12 feet diameter by 45 feet long 
and rotates constantly at 7 r.p.m. 

The new chipper is operated by a 600-hp. synchronous 
motor, measures 88 inch disk diameter, has ten blades, and 
can handle 8-foot long wood in diameters up to 19 inches. 

Knife blades are whirled around at 360 r.p.m. to produce 
3600 cuts per minute as the 8-foot wood slides down the 
funnel-like opening into the chipper, to be cut into °/s-inch 
chips about as fast as you can say “Jack Robinson.” 

With the over-all stepped-up operation in the wood room, 
now producing better chips and more of them, the digester 
yield has been increased considerably. 

In actual saving, it is estimated that the new wood room 
will save the company $100,000 annually, including the 
reduction of shifts from three to two, the wood saving, and 
the reduction in maintenance. 

Above all, this extensive modernization project, involving 
the expenditure of considerable capital, has placed Thilmany 
in a much better and more secure competitive position. 

We suspect, however, that these savings would be im- 
possible without there also being a very efficient system of 
conveyors to connect one operation with the next, to make 
the process rapid and continuous. 

The conveyor system was designed and built by Link-Belt 
Co. at its Pershing Road plant in Chicago, to suit Thilmany’s 
individual needs, and is giving a very good account of itself. 
The handling capacity is 25 cords per hour. 

This L-B conveyor equipment, named in sequence, consists 
of the following: 

1. A quadruple-strand jack ladder No. 1, about 38 feet 
long, rising from hot pond at an angle of 21 degrees. 

2. A horizontal, double-strand feed-in conveyor, about 14 
feet long, from head end of jack ladder to drum barker. The 
8-foot wood carried on jack ladder crosswise is automatically 
delivered to this feed conveyor lengthwise. It is planned to 
convert this to a 20-inch wide belt conveyor in the near future. 

3. A 36-inch wide, 57-foot long, flat-roll belt conveyor 
for receiving the barked or peeled wood as it tumbles out of 
either of two barking drums. A second new drum may be 
installed alongside of drum now in service at some future date 
if required. 

4. A quadruple-strand jack ladder No. 2, 23 feet long, 
rising at an angle of about 43 degrees from belt conveyor (3) 
and at right angles thereto. 

5. <A 24-inch wide, 46-foot long, flat-roll belt conveyor 
for receiving the barked wood lengthwise on an elevated plat- 
form and carrying it straight ahead to funnel opening into 
chipper. This conveyor parallels the other belt conveyor but 
operates in opposite direction. 

There are two men with pike poles straightening and 
aligning wood in the hot pond, while a third man at foot of 
jack ladder No. 1 guides the logs into position on conveyor. 

Two more men are stationed at foot of jack ladder No. 2, 
with pickaroons, to inspect and guide the barked wood to the 
pushers of jack-ladder conveyor. 

No attendant is required at funnel opening to chipper. 
Visitors like to watch the wood spin “down the hatch’ to 
and through the chipper knives. 

All three conveyors handling the wood lengthwise, have 
high sloping steel sides to confine the logs to their intended 
path. 

It is only on the jack ladder conveyors that the wood is 
handled crosswise. 

Both jack ladder conveyors employ four strands of Link 
Belt Class SM-594 Combination chain with H-1 pushers every 
fourth pitch. 


74 A 


The barker feed-conveyor uses two strands of C-111B 
combination chain. eva 

Each conveyor is operated individually from a separate 
motor. 


x * * 


A turnout of 41 students in the Curriculum of Pulp and 
Paper Technology at Western Michigan College met on 
October 12 to organize a club for future papermakers. A 
constitution and by-laws were adopted by the group at the 
initial meeting following the summer recess during which 
the students held jobs in the paper industry. 

Prior to the election of officers, the group chose the name of 
“Ts’ai Lun” for their club to honor the first-recorded paper- 
maker in history. Officers were elected as follows: Kenneth 
L. Maves, President; John F. Triplett, Vice-President; 
Raymond L. Janes, Secretary; Phillip H. Avery, Treasurer; 
and Wayne C. Kendrick, Alumni Secretary. 


Officers elected by ‘‘Ts’ai Lun,’’? newly organized paper 
makers club at Western Michigan College, are, left to 


right: Phillip H. Avery, Treasurer; John F. Triplett, 

Vice-President; Kenneth L. Maves, President; Raymond 

L. Janes, Secretary; and Wayne C. Kendrick, Alumni 
Secretary 


Active membership will be made up of students in the 
curriculum of Pulp and Paper Technology, with associate 
membership open to students taking only a limited number 
of courses in the paper field. Provision was also made for 
honorary memberships in the industrial field and for alumni 
membership. Friends of the college in industry will join the 
Western Michigan College Faculty as sponsors of the new 
club. 


* * * 


Two additional multiroll controlled flow Victory beaters 


made by The Noble & Wood Machine Co. of Hoosick Falls, ° 


N. Y., have been installed in the new kraft pulp and paper 
mill of the Hudson Pulp and Paper Corp. at Palatka, Fla. 
The two new triplex units are duplicates of the three-roll 
Victory beater which was installed in Hudson’s Palatka mill 
in August, 1949. Officials of the Florida firm state that the 
original Victory beater has been in continuous operation 
since installation with no shutdowns caused by mechanical 
difficulties, and that the original bedplate and roll bars still 
in the beater show only a small amount of wear. The unique 
design of the Noble & Wood Victory beater makes possible 
hydraulically controlled bedplate-to-roll pressures of up to 40 
tons, continuous stock flow of up to 1000 g.p.m., and continu- 
ous daily production of 200 or more tons for each triplex unit. 
In addition to the new Victory beaters, the Hudson Pulp 
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and Paper Corp.’has also included four Noble & Wood Uni- 
finers and nineteen Noble & Wood propeller agitators. 


* * * 


The Chemi-pulper unit at Veitsiluoto, Finland, was in- 
stalled and started up this past Summer and it is to operate 
primarily on waste spruce and pine which is available from 
the Veitsiluoto sawmill operation. Paper and Industrial 
Appliances, Inc. supplied the Chemi-pulper continuous di- 


View of the Chemi-pulper installed at Veitsiluoto, Finland 


gester, which operates with an Asplund defibrator, and some 
of the auxiliary equipment for this pulp mill. R. G. Good- 
win, Director Sales Engineering for the New York firm, was 
present for the start-up of the first Finnish Chemi-pulper 
installation. 

Shown in the photograph are the key personnel at the 
Veitsiluoto plant standing near the base of the Chemi-pulper 
and reading from left to right: 


Junno Laanti, Assistant to Chief Chemist 

Matti Rautakorpi, Planning Engineer 

Heikki Sihtola, Mill Manager 

R. G. Goodwin, Paper & Industrial Appliances, Inc. 

Seppo M. Saukkonen, Chief Chemist and Semichemical Pulp 
Mill Superintendent 


The complete Chemi-pulper installation, including the 
Asplund defibrator which is located in a pit, is clearly shown 
in the other picture. 

The general flow at the Veitsiluoto operation calls for con- 
tinuously feeding the screened pine or spruce chips to the 
8-pipe Chemi-pulper, and equipment is available to presoak 
the chips if required. The hot stock coming from the Chemi- 
pulper is refined in a Sprout-Waldron refiner. The pulp 
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passes on to thezhot stock chest and is pumped directly to a 
stainlesssteel vacuum washer which is equipped with a 
repulper. The pulp may go directly to a Kamyr wet machine 
from the washer or it can pass over a screen and thickener 
and then to the wet machine. 


LT 


Junno Laanti, Matti Rautakorpi, Heikki Sihtola, R. G. 
Goodwin, and Seppo M. Saukkonen 


Most of the equipment in the Veitsiluoto continuous pulp 
mill is made from 316 stainless steel; therefore, they are in a 
position to use either acid or alkaline cooking liquors. 

The pulps produced are in the 50 to 75% yield range, 
using either acid or alkaline cooking liquors. 

According to the latest information received by R. G. 
Goodwin who has recently returned from an extended Euro- 
pean trip, the Veitsiluoto Chemi-pulper at the present time 
is operating with waste spruce and an alkaline cooking liquor 
producing pulp for export. 


*¢ « * 


A new and fourth edition of ““The Why and How of Business. 
Paper Advertising” has been announced by Stephen Goerl 
Associates, New York advertising agency, which published 
the original edition in 1948. The first three editions con- 
sisted of nearly 20,000 copies and were bought by advertising 
agencies, advertisers, and publications at a nominal price. 
The concise 32-page pocket-size booklet points up the value 
of advertising in business papers, and contains practical sug- 
gestions for using such advertising more effectively. Claim- 
ing no complete coverage of the subject, the booklet stresses 
the importance of field research and quotes the 16 suggestions 
put forth by the Professional Development Committee 
of the National Industrial Advertisers Association. Cam- 
paign objectives, copy, layout, artwork, color, and other 
basic subjects are covered. The chapter dealing with in- 
stitutional and public relations advertising is particularly 
timely today, in view of the material shortages in many 
industrial fields, and the shifting of emphasis from immediate 
sales objectives to future good will. Stephen Goerl, the 
author, gives ten basic rules of good business paper advertising 
which he says are not a “cure-all” but which are easy to follow 
and should serve as a valuable guide to many advertisers in 
determining whether their present advertising is on the right 
track. Copies of “The Why and How of Business Paper 
Advertising” are available at 25¢ from Stephen Goerl Asso- 
ciates, Inc., 48 E. 48rd St., New York 17, N. Y. 


. 


* * * 


The Sulphur Committee of the International Materials 
Conference reports that the expected world sulphur produc- 
tion for 1952 will be 6,255,609 tons against requirements of 
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7,596,600 tons. Pyrite production is expected to be 4,745,600 
tons against requirements of 5,000,300 tons. Due to ex- 
panded use of sulphuric acid, sulphuric acid, sulphur dioxide 
and carbon bisulphide, together with increased consumption 
of sulphur derivatives by agriculture and other industries, 
the demand for sulphur in 1952 is expected to show an increase 
of 40% over the 1949 figures. 


* * * 


Hamilton Laboratories, Inc., has been formed as a Mary- 
land corporation at Wood Ridge, Md., and has purchased the 
patents of the Hamilton Laboratories of Asheville, N. C., 
which has been dissolved. R. T. Vanderbilt Co., Inc., of 
New York City will represent the new firm exclusively for the 
sale of all of the organo-mercurial products formerly offered 
by the Asheville concern under the trade-mark Merphenyl- 
opes, to the pulp and paper, and paper converting industries 
of the United States and Canada. 


* * * 


Frank W. Egan & Co. has added a manufacturing plant to 
its Bound Brook, N. J., facilities. The new property is 
adjacent to its present building on Lincoln Blvd. The 
company manufactures machines and equipment for the paper 
converting and plastics industries. 


* * x 


A new bulletin describing its side-drive pulper, now known 
as the Aquapulper, has just been released by the Cowles Co., 
Inc., of Cayuga, N. Y. The bulletin explains in detail how 
hard stock can be defibered quickly and completely using 


* 


Cowles Aquapulper for pulping and defibering hard stock 


the company’s Aquapulper. The unit, it points out, feature 
a side-drive design that permits the use of small, high-speed 
impellers which are unusually efficient for pulping and de- 
fibering. The extraction chamber has been redesigned to 
give a flat bottom on the Aquapulper which permits installa- 
tion directly on the floor with no excavation necessary. The 
Aquapulper outlet can be located either in the bottom or the 
side of the tub to permit easy piping for the stock discharge. 


* * * 


Downingtown Mfg. Co., Downingtown, Pa., has been 
licensed to build the Masson-Scott high-speed cutters and 
layboys in the. U.S.A. One unit is in operation and two 
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others are being built. Masson-Scott is a British machinery — 


firm. 
* * * 


Hercules Powder Co., Paper Makers Chemical Dept., has 
opened a new unit in Savannah, Ga., for the production of 
Kymene 138 and 234, wet-strength resins for paper. Kymene 
resins are made also at Mansfield, Mass., and are used in 
making toweling, map paper, V-board, blue print paper, and 
paper bags. 


* * * 


H. Wyatt Johnston resigned as Vice-President of Suther- 
land Refiner Ltd. on Januray 1. He will act as consultant 
to the Sutherland interests in Canada, United States, and 
foreign countries. He will also be a consultant to the pulp 


and paper industry generally and will be located at 4048 


Gage Road, Montreal, P. Q. 
* * * 
Eriez Manufacturing Co., Erie, Pa., has issued a new bulle- 


tin (No. 561) on Magnetic Separators for Pulp, Paper, and 
Felt Mills. 


* * * 


Morden Machines Co. has announced the appointment of 


the Orton Corp., Fitchburg, Mass., as its Eastern sales repre- 
sentative for the Morden Slush-Maker and Stock-Maker. 


* * * 


All sales activities of the Du Pont Co.’s Organic Chemicals — 
Dept. are now under the direction of Douglas C. Newman. 


Miles A. Dahlen succeeds Mr. Newman as Director of Sales 
for the Dyestuffs Division. 


ae 


The name of the Du Pont Co.’s Rayon Dept. has been 4 


changed to Textile Fibers Dept. and, in addition to rayon 
will handle Orlon (acrylic fiber) and Dacron (polyester fiber). 
Robert L. Richards is General Manager of the department. 
Andrew E. Birchaven, Jr., is assistant General Manager. 


* * * 
The 7th National Chemical Exposition, sponsored by the 


Chicago Section of the A.C.S., will be held at the Chicago 
Coliseum on Sept. 9-13, 1952. 


* * * 
K. A. Yaeger has been appointed Vice-President of National 


Distillers Chemical Corp., 120 Broadway, N. Y. The com- 
pany manufactures sodium peroxide. 


* * * 


American Resinous Chemical Corp. has doubled its pro- 
duction through recent plant expansion. The company’s 
products are called Arwaxes. These are concentrates of 
synthetic rubbers and resins in paraffin and microcrystalline 


wax and are used to improve adhesion, flexibility, heat-seal, 


antiblocking and gloss properties of the waxes. Butyl rubber, 
Vistanex, S. Polymer, and Polyethylene Arwaxes are now 


being produced. Vistanex Arwax concentrates are used in | 


processing cheese wrappers and for laminating glassine to 
neutral kraft to make greaseproof barrier wraps. They are 
also used with asphalt to make improved waterproof paper. 
Butyl Arwaxes are used for laminating glassine to glassine, 
glassine to boxboard and kraft to kraft both plain and creped. 
They are also used to improve the heat-seal strength and water 
vapor transmission resistance of paraffin wax glassine coatings. 
S-Polymer Arwax Concentrates make tough hot melt coatings 
used in fabricating waterproof and water-vaporproof papers 
and heat seal coating for glassine and paper. Polyethylene 
Arwaxes are used in making locker papers, bread wrappers, 
box overwraps, and folding boxes for frozen foods. 


* * * 


Hooker Electrochemical Co. plans to build a new 10 million 
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Back of Mathieson’s expanding service to American in- 
dustry is a well-integrated program of research and product 
development. The growth and diversification of output at 
Mathieson’s Niagara Falls plant, for example, is the result 
of skilled work in this field. First production, over 50 years 
ago, consisted only of caustic soda and bleaching powder. 


Today, stemming from the original electrolytic process, 
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i 
dollar plant for the production of chlorine and caustic soda 
at Montague, Mich. The plant will be in operation in 
1953. 


ee a 


Otto W. Hein has been elected Vice-President of the 
Black-Clawson Co., Hamilton, Ohio. He will also be General 
Manager of the Shartle Brothers Machine Co. Division. 
Mr. Hein was formerly Director of Research and Development 
of the B-C, Shartle and Dilts organizations. 


Otto W. Hein, The Black- 


Clawson Co. 


A, G. Dreis, P. H. Glat- 
felter Co. 


* ** * 


Arthur G. Dries is now Director of the Product Improve- 
ment Department of the P. H. Glatfelter Co., Spring Grove, 
Pa. 


* * * 


The San Joachim Div., Fibreboard Products, Inc., at 
Antioch, Calif., has installed a General Electric Co. beta-ray 
thickness gage on its paper machine. 


* * * 


Raybestos-Manhattan, Inc., Manhattan Rubber Division, 


Passaic, N. J., has recently issued bulletins No. 6868E on . 


Condor V-belts and No. 6951 on the Ray-Man “F’’ Conveyor 
Belt. 


* * * 


Bleaching of neutral sulphite semichemical pulp is dis- 
cussed in the October, 1951, issue of Better Fibers issued by 
Sprout, Waldron & Co., Muncy, Pa. 


* * * 


Engineering Products Co., Inc., 122 8. Michigan Ave., 
Chicago 8, IIl., has just issued a new catalog about its trackage 
systems for moving heavy loads inside the plant. 


* * * 


The Chicago International Trade Fair will be held at the 
Navy Pier, Chicago, IIl., on March 22 to April 6, 1952. 


* * * 


Frank H. Jewett, formerly. of S. D. Warren Co., is now 
New England District Representative of Gallowhur Chemical 
Corp. of New York. 


* * * 


Clinton K. Royce who recently resigned as Head of the 
Packaging Section of the Department of the Navy’s office 
of Naval Material has joined the staff of Vanant Products, 
Milwaukee, Wis., manufacturers of packaging materials. 
Mr. Royce has been a speaker on recent TAPPI Local Section 
programs. 


80 A 


John S. Bates, who has been Manager of the Montreal 
office of Price & Pierce, Ltd. since 1940, is retiring from active 
management of the office, but will remain with the company 
as a consultant. E. G. Kirby will succeed Mr. Bates as 
Montreal manager. 

* * * 

Alfred Lippman, Jr., has been appointed Manager of 
Laboratories for the Commonwealth Engineering Co., Day- 
ton, Ohio. 


* * * 
The Dorr Co., Barry Place, Stamford, Conn., has issued a 
28-page bulletin (No. 3001) on Dorr Thickeners. The 


company now manufactures more than 30 types of sedimenta- 
tion units of the unit compartment and tray types. 


OBITUARIES 


Gunnar Frederik Magnuson 


Gunnar F. Magnuson, Managing Director of A/B Defi- 
brator, Stockholm, Sweden, died at gtockholm on Saturday, 
Nov. 24, 1951. 

Mr. Magnuson 
was born at Sand- 
viken, Sweden, on 
Nov. 3, 1884, and 
graduated from the 
Technological Insti- 
tute of Stockholm in 
1907. He was well 
known to a _ large 
number of individ- 
uals in the United 
States and Canada. 

Since 1907 he had 
a long and illustri- 
ous career in the 
pulp and paper in- 
dustry as engineer, 
superintendent, and 
managing director of 
pulp and paper com- 
panies in Sweden. 
He was President of 
the Swedish Paper 
and Pulp Engineers Association from 1929 to 1937 and was 
a member of TAPPI since 1923. 


Gunnar F. Magnuson 


George L. Welp 


George L. Welp, 61, nationally known authority on color 
in advertising, died on Nov. 29, 1951, in Long Island College 
Hospital after a five-week illness. 

Mr. Welp, who lived in Great Neck, was advertising and 
sales promotion manager for the Interchemical Corp.’s print- 
ing ink division. He had been with the firm since 1933. 

Born in Brooklyn, he worked with what is now the Comp- 
ton Advertising Agency until 1930. He operated his own 
agency before joining Interchemical. 

He was co-author and designer of the International Print- 
ing Ink Corp.’s “Three Monographs on Color,’ now con- 
sidered a basic textbook in the color printing field. 

For many years he was a member of the Packaging Council 
of the American Management Assn. and represented his firm 
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Here’s a man whose know-how is all on paper, 
: the application of chemicals to paper—just where 
“it has to be if he’s to serve you competently. 

From one end of the paper mill to the other, 
from beater to finished sheet, he knows every inch 
of the route travelled by paper. He knows most of 
the production kinks likely to occur along the 
way. And he knows how to meet them. 

Best of all, he knows the chemistry of paper... 
and he knows just what chemicals in the exten- 
sive Cyanamid line will give best results in your 
processes. 

Call him in if you have any questions about the 
newest Cyanamid developments—or if you just 
want to get the best possible results from the 


Cyanamid chemicals youre now using. 
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on the Intersociety Color Council and as official representative 
in the Technical Association of the Pulp and Paper Industry. 


William E. Corbin 


William E. Corbin, 82, well-known retired Brown Co. execu- 
tive, died suddenly at his home in Cascade on Saturday, Oct. 
13, 1951. At the time of Mr. Corbin’s retirement in 1933, he 
was Superintendent of both the Cascade and Riverside Paper 
Mills of Brown Co. 

Mr. Corbin was born in Charlestown, N. H., on March 15, 
1869. At the age of 16 he started working in the paper in- 
dustry in a newsprint mill owned by Ex-Governor Cheney at 
Manchester, N. H. ‘ 


William E. Corbin 


Mr. Corbin went to Berlin in May, 1892, to help start the 
first paper machines of the Riverside Paper Mill of the Berlin 
Mills Co. (now Brown Co.), He became superintendent of 
the mill in Oct., 1892, and some time before 1904, he was made 
superintendent of the Groundwood Mill in addition to the 
Paper Mill. He loved to tell that in the early days there were 
only five men in the entire mill—three men on the paper ma- 
chine and two men, himself and the purchasing agent, for 
overhead. No instruments were used for testing the news- 
print; Mr. Corbin tested all the paper himself by forcing his 
thumb through it. 

In 1903, Mr. Corbin supervised the preparation of the spec- 
ifications for the Cascade Paper Mill and the new paper ma- 
chines. In 1910, Mr. Corbin started production of kraft 
paper at the Riverside Paper Mill; very little kraft paper was 
manufactured in the United States at that time. 

Mr. Corbin was commonly referred to as the “Father of 
Brown Co. paper towels.” The trade name for Brown 
Co. paper towels—NIBROC—is Corbin spelled backwards. 
Mr. Corbin pioneered in the manufacture of a num- 
ber of kraft papers. Among these were papers for cement 
bags, onion bags, electrical cables, gumming, and bleached 
kraft paper for coffee bags. He was a former mayor of Ber- 
lin, N. H., and resided in that city for 60 years. He is sur- 
vived by his wife, Mrs: Mary Richardson Corbin; one daugh- 
ter, Mrs. Roy E. Brawn of Berlin; one grandson, William 
Corbin of Arlington Mass.; and one great-granddaughter. 
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RECENT BOOKS 


Pulp and Paper Manufacture. Vol. 2. Edited lowe di 
Newall Stephenson. McGraw-Hill Book Co., New 
York, 1951. Cloth, 6 X 9, 587 pages. $7.50. 


This is the second volume in the new series of textbooks 
prepared under the direction of the Joint Textbook Com- 
mittee of the United States and Canada. The new series 
of four volumes replaces the famous five-volume series 
“The Manufacture of Pulp and Paper” which has served 
the industry since 1921. 

The supplementary title of Volume 2 is ‘Preparation of 
Stock for Paper Making.” A large number of members of 
TAPPI and the Technical Section of the C.P.P.A. serve 
well as authors of the various chapters. J. N. Stephenson 
of Pulp and Paper of Canada continues his excellent work 
as Editor of the entire text. 

Since most individuals in the industry are familiar with 
the old series the general nature of this series of volumes is 
self-evident. A review of the main chapter titles will indi- 
cate the scope of the present volume: (1) Pulping of Rag 
and Other Fibers; (2) Waste Papers; Board-Stock Prep- 
aration; Deinking Process; (3) Beating and Refining; 
(4) Fillers and Loading; (5) Sizing of Paper; (6) Paper 
Coloring; and (7) Semichemical, High Yield Chemical, 
and Special Groundwood Pulping Processes. 

Although Chapter 7 rightfully belonged in Volume 1 itis ~— 
just as well that it appears in the second volume since 
Volume 1 was an extremely large book and could be well 
relieved of this chapter. Furthermore the extensive stock- 
preparation aspect of semichemical pulping is emphasized 
by its presence in Volume 2. 

The many authors of the chapters of the four volumes 
and the even larger number of reviewers merit a very 
large amount of appreciation on the part of the thousands 
of individuals who will look upon these books as their 
bibles of pulp and papermaking for several years to come. 


Dictionary of Paper. 2nd Ed. American Paper & Pulp 
Association. New York, 1951. Cloth, 6 X 9, 393 
pages. $6.50. 


The first edition of the Dictionary appeared in 1940 and 
became exhausted in 1950. In view of the many advances 
made in the industry it was decided to revise it completely 
and issue a second edition. Many individuals in the in- 
dustry representing its manufacturing, sales, and technical — 
departments carefully scrutinized the first edition and 
made sure that the definitions to appear in the present 
volume represented the current understanding of the 
industry. 

In addition to thousands of paper definitions the volume 
contains classifications and definitions of pulps and classi- 
fication of waste materials used in the paper and board 
industries. 


Statistical Methods for Chemists. By W. J. Youden, 
National Bureau of Standards. John Wiley & Sons, 
Inc., New York. Cloth, 6 X 9, 126 pages. $3.00. 


With the growing interest in the use of statistical 
methods in the paper industry there is a need for simple 
and elementary volumes that will provide a knowledge of 
the techniques involved. As stated by the author in the 


Vol. 35, No.1 January 1952 TAPPI 


PAPERMAKING PROBLEMS... 


Bagley and Sewall’s constant research and development, 


not only in theory but in the direct application of newly 


designed machinery to papermaking problems has re- 


sulted in the most practical and economical mach- 


inery designs for present day competitive paper mill 


operation...We invite paper mill inquires to our 
engineering staff for information and survey ap- 
plications of the latest Bagley & Sewall paper- 
making machinery developments for either 


mill modernization or expansion programs. 


designers and tutldew 
of, (papermaking machinery since A853 
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preface ‘This book is written for those who make measure- 
ments and interpret experiments. The book is character- 
ized by an absence of statistical theory and proofs. I am 
convinced, from observation, that young men who have 
been given a fine mathematical grounding in statistics 
often have an inadequate grasp of the ways in which 
measurements behave. Observation has shown equally 
that most experimental workers have a very real under- 
standing of the meaning of their measurements. The 
purpose of this book is to make available to the scientist 
the modern statistical system of units for expressing scien- 
tific conclusions.’”’ Dr. Youden has, for twenty years or 
more, been a leader in both the chemical and statistical 
fields. 


Industrial Water Pollution. By Marvin D. Weiss, R. 8. 
Aries & Associates. Chemonomics, Inc., New York, 
1951. Paper-bound, 6 X 9, 142 pages. Photo-offset. 
$5.00. 


This book is a digest of state water pollution control 
legislation. The provisions of the Federal Water Pollu- 
tion Control Act of 1948 are summarized. The essential 
provisions of the laws of each state having specific statutes 
on stream pollution are reviewed, giving the date of pas- 
sage of the acts, the composition of the control agency, its 
authority, requirements, and enforcing procedure. The 
classification of waters and standards of water quality 
adopted by a state are given in their entirety. References 
are made to interstate agencies. These are tabulated in an 
appendix. The publication is of current interest and value 
to industry and others engaged in water pollution control. 


Styrene. By A. L. Ward and W. J. Roberts, Pennsyl- 
vania Industrial Chemical Corp., Chester, Pa. Inter- 
science Publishers, Inc., New York, 1951. Paper- 


bound, 61/2 X 91/1, 126 pages. 
$3.50. 


This booklet is an addition to the series on Monomers, a 
collection of data and procedures on the basic materials for 
the synthesis of fibers, plastics, and rubbers, edited by E. 
R. Blout and H. Mark. About 200 references are quoted 
in describing the preparation, purification, care and han- 
dling, physical and thermodynamic properties, and poly- 
merization of styrene. The publication is of value to re- 
search chemists in the paper and coating industries in- 
terested in new packaging paper development. 


Varityped photo-offset. 


Chemistry of Wood. By Erik Hagglund, Swedish Forest 
Products Research Laboratory, Stockholm, Sweden. 
Academic Press, Inc., New York, 1951. Cloth, 6 X 9, 
631 pages. $13.50. 


This book is a new revised English edition of ‘‘Holz- 
chemie,”’ the first edition of which was published in 1928. 
Since the second German edition was published in 1939 
great studies have been made in the field of wood chem- 
istry. Special attention is paid to the chemistry of cellu- 
lose and lignin. In preparing special chapters the author 
was ably assisted by such outstanding research men as E. 
Adler, H. W. Giertz, L. Enebo, H. Erdtman, T. Enquist, 
S. E. Hagglund, and P. W. Lange. ; 

The following chapter titles indicate the nature of the 
book’s contents: Wood Tissue; Physical Properties of 
Wood; Wood Components and Their Chemical Proper- 
ties; Pulping of Wood (Acid and Alkaline) Semichemical 
Pulping; Deliquification with Bleaching Agents; Chemi- 
cal Processes in the Carbonization of Wood; Behavior of 
Wood in Storage; and the Natural Decomposition of 
Wood. 
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Chemical Formulary. Vol. IX. By H. Bennett. Chemi- 
cal Publishing Co., Brooklyn, N. Y., 1951. Cloth, 
51/. X 8/2, 648 pages. $7.00. 


There is an old rule to the effect that nothing should be 
thrown away by a research laboratory and every scrap of 
information that may possibly be of future use should be 
filed. In Volume 9 and the eight preceding volumes Mr. 
Bennett has endeavored to provide the latter service. It 
is quite likely that hundreds of research men have thumbed 
through these volumes to locate an idea; glass stoppers 
may be stuck—low to loosen them; what surface active 
agent to use; how to mix a special paint, etc. Odds and 
ends to be sure; but very useful when needed. 


By Robert S. Casey, W. A. Schaeffer 
Inst. Technology. 
Cloth, 


Punched Cards. 
Pen Co., and James W. Perry, Mass. 
Reinhold Publishing Co., New York, 1951. 
6 X 9, 506 pages. Illustrated. $10. 


There is a growing awareness to the need of doing some- 
thing about the tremendous mass of information that is 
being published and coming out of every type of research 
laboratory. The librarians are battling the problem and 
have done a good job in indexing. The microfilm and 
other methods have contributed toward the solution of the 
problem. More and more attention is being paid in 
business and scientific fields to machine tabulation and the 
handling of vast amounts of data through the medium of 
punched cards. Several paper companies have adopted 
punched card techniques to assist them in accounting 
procedures: punched cards cannot make complex prob- 
lems simple but they can make them less complex and 
some simple problems less tedious and time consuming. 

The author deals with manipulation of hand-sorted 
cards, simple coding procedures, commercially available 
systems, report indexing, identification of unknown sub- 
stances, patent searching, production control, correlation 
of research data, literature searching, classification sys- 
tems. A bibliography on the uses of punched cards is 
appended. 


The Development of American Industries. 3rd Ed. By 
J. G. Glover and W. B. Cornell, New York University. 
Prentice-Hall Co., New York, 1951. Cloth, 6 X 91/4, 
120 pages. $8.00. 


This interesting volume covers the economic significance 
of 41 major industries, including pulp and paper, lumber, 
textiles, chemicals, newspaper, and others. The section 
on the Pulp and Paper Industry was prepared by Louis T. 
Stevenson, Economist for the American Paper & Pulp 
Association. Twenty-three pages are devoted to this 
industry in which the author briefly covers its history, raw 
materials, processes, structure, financial background, and 
distribution. It is a useful reference to individuals and 
companies having an interest marketwise in the major 


industries. 


Microbial Decomposition of Cellulose. By Ralph G. H. 
Siu, Research Director, U. S. Army Quartermaster 
Corps. Reinhold Publishing Corp., New York, 1951. 
Cloth, 6 X 91/4, 531 pages. $10. 


With world-wide shipment of packages again a matter of 
concern the present book meets a need. Such a book was 
needed early in World War II but did not exist. It is an 
extensive compilation of cellulose-destroying fungi, bac- 
teria, actinomycetes, and their activities. Practical 
methods of mildew-proofing are given as well as a thorough 
discussion of theoretical and practical factors in test 
methods for mildew resistance. Although the major em- 
phasis is placed upon cotton textiles the facts are appli- 
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From Western Precipitation—the organization that pioneered the 


commercial application of Cottrell Precipitation... 


ib YOU ARE ENGAGED in any phase of industry where the recovery of 
dusts, fumes, fly ash, mists, fogs or other suspensions from gases 
is a problem, you will find this booklet on the Corrre.y Electrical Pre- 
cipitator helpful and informative. 


Western Precipitation pioneered and installed the first commercial applica- 
tion of the well-known Corrre.y Electric Precipitator—Dr. Cottrell, the inventor, 
being a member of the company. And for more than 42 years Western Precip- 
itation has consistently led in developing new CorrreLL advancements and 
techniques for recovering suspensions from gases, both wet and dry. 


This 28 page booklet summarizes many of the basic facts you should know 
about modern Corrrett Precipitators—the various types available, how they 
operate, principal types of electrode systems and rectifiers, shell constructions, 
etc. As long as the supply lasts, a free copy will be sent you on request to our 
nearest office. Ask for Bulletin No. C 103. 


Western Precipitation is not affiliated with any other company in the 
field of electrical precipitation except its wholly owned subsidiaries, 
International Precipitation Corporation and the Precipitation Company 
of Canada, Ltd. Whether you are now contemplating the installation of 
a Cottrell Electrical Precipitator, or may be interested in such an in- 
stallation at a future date, we can and will serve you in ony part of the 
United States or other countries. 


WESTERN 


CORPORATION 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 


Main Offices: 1059 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 ¢ 1 LaSALLE ST. BLDG., 1 N. La SALLE ST., 
CHICAGO 2 * HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 


a PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


salt all parts of the U.S.A. and foreign countries. 
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cable to any material that is predominantly cellulose in 
composition. 


Capacitors for Industry. By W. C. Bloomquist, C. R. 
Craig, and R. M. Partington, General Electric Co., and 
R. C. Wilson, Trumbull Electric Mfg. Co. John Wiley 
& Sons, Inc., New York, 1951. Cloth, 6 X 9, 246 
pages. $4.50. 


This book is one of a series written by General Electric 
Co. authors for the advancement of engineering practice. 
It presents the practical application data used daily in 
industry. Among the subjects treated are power-factor 
fundamentals, location of capacitors, their application to 
motors and generators, automatic control, operating 
characteristics, and installation and maintenance. 


Viscosity and Plasticity. By E. N. da C. Andrade, Pro- 
fessor of Physics, University of London. Chemical 
Publishing Co., New York, 1951. Cloth, 51/2 * 81/2, 84 
pages. Illustrated. $2.25. 


This book consists of three lectures by the author on 
viscosity and plasticity given to postgraduates under the 
auspices of the London Section of the Oil and Color 
Chemists Association. The chapters deal with the nature 
and theories of liquid viscosity; the flow of simple 
liquids, suspensions and gels; and the flow of solids. A 
good grounding in these subjects would be helpful in 
understanding this fairly advanced presentation. 


Patents for Technical Personnel. By Worth Wade, 
American Viscose Co. Chemonomics, Inc., New York, 
1951. Paper-bound, 6 X 9, 40 pages. $3.00. 


This brief monograph has been prepared by the author 
to give supervision and technical employees information 
on the function of the patent department. Without doubt 
the booklet could be expanded to the size of an imposing 
tome. Instead it looks like the notebook that a reader 
would prepare after reading a large text and extracting the 
information that is really needed. It could be written so 
concisely and surprisingly completely only by an author 
who has himself read tomes and had a world of experience 
in the field of patents. 


Maintenance Hints. Westinghouse Electric Corp., Kast 
Pittsburgh, Pa., 1951. Fabricoid, 31/s X 63/4, loose- 
leaf. 26 sections. $2.00. 


This loose-leaf device consists of a series of maintenance 
hints issued by Westinghouse to assist customers in the 
maintenance of their electrical production machinery to 
insure longer trouble-free life. It covers electrical units 
such as motors, insulation, bearings and lubrication, trans- 
formers, circuit-breakers. It should be a must in the 
library of any electrical engineer or chief electrician. 


Paint Film Defects. By Manfred Hess. Reinhold Pub- 
lishing Co., New York, 1951. Cloth, 51/2 X 81/2, 561 
pages. Illustrated. $12. 


This is the first English edition of the standard German 
work on the subject of the causes and cures of paint fiber 
defects. It has been prepared for paint users and manu- 
facturers. It is essentially a handbook. Its 88-page 
index indicates the vast number of ways that a paint work 
or lacquering can be spoiled despite the fact that great care 
and skill and the best materials may have been used. A 
key to the use of the text is given by the author. Faults 
developed during storage, after application, and when in 
use are the major divisions but there are 124 subdivisions 
of importance. It is an excellent handbook. 
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Process Heat Transfer. By Donald Q. Kern, Patterson 
Foundry & Machine Co. McGraw-Hill Book Co., 
New York, 1950. Cloth, 6 X 91/4, 871 pages. Ilus- 
trated. $8.00. 


This is a textbook giving systematic instruction in the 
calculations, derivation, and empirics of heat transfer, 
using the language and methods of industry. Itis a rela- 
tively complete manual for solving the problems of thermal 
design arising in the process industry such as pulp and 
paper manufacture. It deals with such subjects as con- 
duction, connection, radiation, heat exchanges, condensa- 
tion of vapors, cooling towers, furnace calculations, and 
control of temperature and related process variables. 


Encyclopedia of Chemical Reactions. Vol. IV. By C. A. 
Jacobson. Reinhold Publishing Co., New York, 1951. 
Cloth, 6 X 9, 790 pages. $14. 


The fourth volume of the Encyclopedia continues a dis- 
cussion of the chemical reactions alphabetically: Iron, 
Lead, Lithium, Magnesium, Manganese, Mercury, 
Molybdenum, and Neodymium. The information fur- 
nished should save the reader much time and assure accu- 
racy in considering almost any reaction involving these ele- 
ments. The editor and his associates are making a tre- 
mendous contribution to all chemists. 


The Pulp and Paper Industry in the U.S.A. Columbia 
University Press, New York, 1951. Cloth, 61/4 & 91/2, 
378 pages. $6.00. 


This book was prepared by a mission of European pulp 
and paper experts who visited the United States in 1950 
under the auspices of the Organization of European Eco- 
nomic Cooperation and the E.C.A. Its members were 
from Austria, Belgium, Denmark, France, Germany, 
Greece, Iceland, Ireland, Italy, Luxemburg, The Nether- 
lands, Norway, Portugal, Sweden, Switzerland, Trieste, 
Turkey, and the United Kingdom. 


Its subject matter covers statistics, raw materials, finan- 
cial situation, technical research, manufacture of pulp 
and paper, converting operations, labor relations, machin- 
ery, etc., as viewed by this foreign group of papermakers. 


Mineral Wool Insulation Specifications and Standards. 
Compiled by the Industrial Mineral Wool Institute, 
New York, 1951. Fabrikoid, 61/2 X 91/2. $3.20. 


This is a loose-leaf device containing 21 specifications 
relating to mineral wood. The major sections are: Fed- 
eral Specs.; Navy Specs.; Maritime Specs.; A.S.T.M. 
Specs.; and Commercial Standards. The subjects coy- 
ered are: Types of Products, Characteristics, Construc- 
tion, Selection, Standard Dimensions, Temperature Lim- 
its, Thicknesses, Auxiliary Materials, Application Tech- 
niques, and Testing Methods. 


Statistical Engineering in the Chemical Process Industries. 
By James R. Thomsen. Chemonomics, Inc., New 
York, 1951. Paper-bound, 51/2 X 81/:, 48 pages. 
$2.00. 


This pamphlet is Series 1 on Statistics and is a compila- 
tion of abstracts of selected articles dealing with quality 
control. There are several items relating to pulp and 
paper. It is essentially a guide to the literature. 


Note: Books reviewed in this section may be obtained from 
the Book Department of the Technical Association of the Pulp 
and Paper Industry, 122 East 42nd Street, New York 17, N. Y. 
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“Ten years ago 


America’s Business 


publications...” 


JOHN W. SNYDER 


Secretary of the Treasury 


Ten years ago America’s business publications, as a voluntary public service, 
presented for the first time advertisements outlining the Payroll Savings 
Plan for the regular purchase of U. S. Savings Bonds, and urged its accept- 
ance. During the decade which has passed, American business has consist- 
ently supported the Payroll Savings Plan and made it a success. Continuation 
of this cooperation with the Treasury is most essential in the present emer- 
gency. Expanded sales of Defense Bonds will assist importantly in checking 
inflation, in preserving economic stability, and in furthering the over-all. 


defense effort.” 


m ten brief years: 


From 700,000 in 1941 employee participation went 
to 27,000,000 at the peak of the war. 


Companies with Payroll Savings Plans jumped from 
10,000 in 1941 to more than 175,000 during the war. 


Since January 1, 1951, the number of men and 
women on Payroll Savings has grown from 5,000,000 
to 6,200,000. 


On September 30, 1951, individuals held Series E 
Bonds totaling $34.6 Billion—more than $4.6 Bil- 


- lion greater than on V-J Day. 


APPI 


The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 


TAPPI 
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e In the January-September, 1951, period, 33,418,000 


$25 E Bonds were purchased—a gain of 17% over 
the same period of 1950. 8,966,000 $50 E Bonds 
were sold in the first nine months of 1951. $25 and 
$50 denominations are the bonds bought by Payroll 


Savers. 


Congratulations to the executives of industry and 
the publishers of business papers for their continu- 
ing effort in promoting systematic savings through 
the Payroll Savings Plan—the plan that protects 
America and Americans. 
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DIVISIONS AND COMMITTEES 


Recent Reports of Activities 


Electrical Engineering Committee 


The following is a report of the activities of the Electrical 
Engineering Committee: 

SavannaH Mertine. In the general session on Tuesday, 
Oct. 16, 1951, Walter Mikelson presented his report on the 
Power Requirements for Fourdrinier Sections of Paper 
Machines which is part of an authorized committee project 
for all sections of the machine, and HE. W. Davis presented a 
paper on Properties of Synthetic Rubber and Plastics as 
Insulation and Sheets on Electric Cable which is part of an 
authorized project on cable under the chairmanship of A. O. 
Mortenson. 

Mr. Mortenson was to have presented a preliminary report 
for his Cable Subcommittee which contained a large amount 
of valuable data, but unfortunately time did not permit this 
and he graciously gave his place to his guest, E. W. Davis. 
Mr. Mortenson’s report will be published in Tappi. 

During the round-table session later in the day, R. R. Baker 
presented his preliminary report on the Power Requirements 
of Press Sections which is part of the general project on paper 
machine power requirements. Mr. Baker’s final report will 
be given at the Chicago meeting next Fall. 

Discussion. There was not a great deal of discussion either 
on Mr. Davis’ paper or on Mr. Baker’s report. There was 
considerable discussion on Mr. Mikelson’s report which is 
available in detail to those interested since substantially all 
of it was recorded. In substance, the feeling was expressed 
by some members of the round-table group that it would be 
desirable if the flat box vacuum did not have to be known to 
establish the power requirements of fourdriniers. It was 
hoped that some way could be found instead to use the kind 
of paper being made, its freeness, and the water content of 
the sheet leaving the wire. Mr. Mikelson stated that this 
might be better, but he knew of no way to accomplish it. 
He suggested that any of the people present submit ideas for 
doing so with supporting data. He further stated that a 
large quantity of data would be required for this indirect 
approach since it would be empirical; on the other hand, 
there is more and more interest in the variables which affect 
water removal and flat box instrumentation is improving so 
that more data with greater reliability should be available 
in the future. 

There also was some opinion that Mr. Mikelson’s data on 
which the report is based (11 different fourdriniers) were 
not conclusive. Mr. Mikelson said that he wanted, of course, 
all the additional data anyone would give him, but he felt 
that the power formula developed in the report was based 
on a rational analysis, rather than empirical, and since the 
resultant data checked the experimental data fairly well, 
a great deal of experimental data would not be needed. 


CoMMITTEE ORGANIZATION 


The membership of the Electrical Engineering Committee 
is as follows: 


Re ee Baker, Westinghouse Electric Corp., East Pittsburgh, 


E. ia Cowan, Gaylord Container Corp., Bogalusa, La. 
ae Davis, Allis-Chalmers Manufacturing Co., Norwood, 
T. Foulkes, E. B. Eddy Co., Ltd. Hull, P. Q., Canada 

A.S. Goodrich, Hammermill Paper Co., Erie, Pa. 

Ray Foster, Champion Paper & Fibre Co. , Canton, N. — 

G. W. Knapp, General Electric Co., Schenectady, N.Y 
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A. Mortenson, St. Regis Paper Co., Box 62, Cantonment, 

M. a Osborne, Crossett Paper Mills, Crossett, Ark. 

Henry J. Perry, Lockwood Trade Journal Company, Ine., 
15 W. 47th St., New York 19, N. Y. 

J. L. Van Nort, Reliance Electric & Engineering Co., Cleveland, 
Ohio 


R. F. Sorenson, Union Bag & Paper Corp., Box 570, Savannah, — 


Ga. 
PROPOSED PROGRAM FOR 1952 Cuicaco MEETING 


General Session 
1. Project Report—Selection of Cable for Pulp and 


Paper Mill Applications, by A.-O. Mortenson, Chairman of | 


Subcommittee. 

2. Project Report—Power Requirements for Press Sec- 
tions of Paper Machines, by R. R. Baker, Chairman of 
Subcommittee. 

3. Paper (Tentative)—Experience with Grounded Power | 
Systems. (Author to be designated later.) 


Round-Table Discussion a 


1. Preliminary Project Report—Power Requirements for 
Chippers, by M. J. Osborne, Chairman of Subcommittee. 
2. Preliminary Project Report—Power Requirements for 


Supercalenders, by J. L. Van Nort, Chairman of Subcom- — 


mittee. 


AUTHORIZED COMMITTEE PROJECTS 


In addition to the authorized committee projects shown — 
in the 1951 Tappr Year Book (page 31), the following two 


projects should be added: Power Requirements for Chippers 
and, The Selection of A.-C. Motor Control. 

We can report progress on our committee projects as 
follows: 


. 


Power Requirements for Paper Machines (No. 858) 


Mr. Mikelson has now given his final report on Power 
Requirements for fourdrinier sections, which of course is 


still subject to review and amendment at a later date as. 


Electrical Engineering Committee 
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Photo courtesy Magnus Metal Corporation, Fitchburg, Mass. 


Can Inconel Screen Plates Reduce 
Your Replacement Costs? 


Nearly nine years ago, a Canadian mill de-_ 
cided to see if they could get longer service 

life from screen plates. Up to that time, the 

best screen plates tried had failed through 

corrosion or fatigue, after only about a year 

of service. 


Then, in 1943, they tried screen plates of 
Inconel®. Today — nearly nine years later — 
these Inconel plates look as good as new. 


This long plate life can be credited to two 
outstanding characteristics of Inconel — ex- 
ceptional resistance to fatigue and corrosion 
by mill stocks. 


Inconel is virtually unaffected by chemicals 
used in the pulp and paper mill. And — be- 
cause Inconel does not readily work-harden 
—it is capable of withstanding severe vibra- 
tion and shock which often cause other 
metals to fail through “fatigue.” 


“For further information about Inconel 
screen plates, write directly to Magnus Metal 


: : Inconel screen plates in position on a Bird machine. Photo courtesy Bird 
Corporation, Fitchburg, Mass. Machine Co., South Walpole, Mass. 


Right now the INCO Nickel Alloys are on 
extended delivery because so much is needed 
for defense. So, it’s wise to anticipate your EMBLEM ~ OF SERVICE 


needs and place your orders (with necessary NICKEL Pincin ALLOYS 
N.P.A. ratings) with your INCO distributor oo 
well in advance. MONEL® « “R’® MONEL ° “K”® MONEL * ‘“‘KR’® MONEL  ‘“‘S’°@ MONEL 


NICKEL © LOW CARBON NICKEL * DURANICKEL® 
INCONEL® ¢ INCONEL “‘X’® © INCOLOY® ° NIMONICS 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
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Ask Bubkley-Duntons, 


about MORE EFFICIENT 
WASTE RECOVERY 


POLLUTION CONTROL 
and WATER FILTER SYSTEMS 


? Fully automatic flotation systems capable of at- 
taining from 0.2 to 0.5 Ibs. filterable solids per 
1,000 gals. of white water from 


= Filled Furnishes Paveececp 
|| The continued | 7 
= Sulphate = Rag || operation of | j 
- this plant | 7 

= Bleached = Board your ability | F—|) 
= Unbleached = Straw TIS 


Economical and low space- ! 
requirement systems appli- 
cable to the treatment of 


Raw Water and Total Mill Effluent. 


Where indicated, for additional treatment of 
approximately zero |bs./m. gal. suspended solids 
—in an economical manner. 


More than 200 successfully functioning 
B.D. installations in the paper industry 
are your guarantee of complete 
satisfaction. For complete details, 
write today to 


ENGINEERING DIVISION 


ee DUNTON 


Onganization 


Division of BULKLEY, DUNTON PULP CO., INC. 
295 MADISON AVENUE, NEW YORK 17, N. Y. 
Pacific Coast: $ i 
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additional data are disclosed. Mr. Baker has given his 
preliminary report on the Power Requirements for Press ~ 
Sections, and will give his final report in Chicago next Fall. 
In the future, sometime after the Chicago meeting, Mr. 
Mikelson has been asked to report on the Power Requirements 
for Paper Machine Driers and Mr. Baker on Paper Machine 
Calenders. These men have been acting as subcommittee ; 
chairmen for their reports and have been aided substantially 
by many people in the industry working with them, but un- 
fortunately space does not permit listing them all. 


Application and Design Characteristics.of Motors (No. 359) 


This investigation has been headed up by a subcommittee 
under R. F. Sorenson and it is expected that a final report 
will be available for publication early in 1952. An excellent 
job has been done in the phase of the report dealing with 
kraft mills by Messrs. Sorenson and Foster, and W. V. Knight 
of Gaylord Container Corp. Mr. Sorenson is now in the proc- 
ess of working up the sections on sulphite and groundwood 
mills. 


! 


Power Requirements for Supercalenders (No. 368) 


Because of the pressure of other committee work, nothing 
has been done on this project as yet. However, J. L. Van 
Nort has now been appointed Subcommittee Chairman and 
expects to have a preliminary report for the Chicago meeting 
in October. | 


Application of Electric Cable (No. 369) 


The Subcommittee on Cable under the direction of A. O.— 
Mortenson has been doing an outstanding job. Substantial - 
progress has already been made by it as reported in the Sep- © 
tember, 1951, issue of Tappi, pages following 75 A. It is | 
expected that an interim report, which Mr. Mortenson was 
to have given at Savannah as described above, will be pub- 
lished in Tappt soon and a final report given during the 
general meeting in February or at the next Engineering 
Conference in October, 1952. 


Power Requirements for Chippers 


This is a new project which has no identifying number 
as yet. The subcommittee making the investigation will 
be headed by M. J. Osborne and it is planned to have a pre- 
liminary report at the Chicago meeting next October. 


The Selection of A.C. Motor Chippers 


This is a new project which has no identifying number as | 
yet. The Subcommittee making the investigation will be — 
headed by R. W. Foster and it is planned to have a preliminary | 
report at the Chicago meeting next October. 

G. W. Knapp, Secretary 
Electrical Engineering Committee : 


Engineering Research and Machine De- 
sign Committee 


The Engineering Research and Machine Design Committee 
met at the General Oglethorpe Hotel on Monday, Oct. 15, 
1951. 

The regular session of the convention on Monday morning | i 
was turned over to the Committee. John Lyall presided 
as Chairman of the meeting. One paper was presented on | 
Capacity of Thickeners, by Robert Nivison of the Improved 
Paper Machinery Co. of Nashua, N. H. 

The regular luncheon of the Committee was held in the 
Wilmington Room of the General Oglethorpe on Monday at 
12:30 with 24 members and guests in attendance. After 
lunch the present and future programs of the Committee 
were discussed under the chairmanship of John Lyall. 

The committees on Centralized Control of Stock Systems, iP 
Correlation of Various Types of Plastometers, and Methods s 
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Engineering Research and Machine Design Committee 


for Quickly Estimating Costs of Engineering Projects were 
scheduled for the afternoon discussion and these topics were 
discussed only briefly. George Clink, Chairman of the 
Subcommittee studying Standardization in the Paper In- 
dustry did not have work to report on at this time. It was 
suggested that a study be made of the felt tensions now in 
use on machines to set up a standard for felt tension. This 
would necessitate the need for an instrument or device for 
measuring felt tension and perhaps lead to a study of the 
effect of felt tension on the life of felts. It was agreed that 
this matter would be investigated. 

Mr. Lyall asked for a vote on a number of possible projects 
for future work by the Committee. One subject, Constant 
Tension Devices, was selected for investigation. This 
project will be explored by George Ehemann assisted by 
Robert C. Berger and Russell Irwin and a report will be 
made at the annual TA PPI convention in February. 

On Monday afternoon at 3:00 p.m. an open discussion was 
held by three of the subcommittees in the main meeting room 
of the hotel. 

On Centralized Control of Stock Systems Robert Berger 
presented slides on various methods used for remote control 
including those of other industries. After the slides, the 
Chairman of the Subcommittee, Lawrence A. Moore, dis- 
cussed the ramifications of the project and asked for com- 
ments or criticisms from the audience. The program for 
this Subcommittee for next year will be a further exploration 
of this subject with descriptions of existing systems and the 
benefits derived from their use. 

The Subcommittee on Correlation of Various Types of 
Plastometers under the chairmanship of Kenneth Brenner 
had a paper presented by Mr. Leighton of the Stowe-Wood- 
ward Co. on a study of the various types of plastometers. 
Also, the new Pusey & Jones plastometer was exhibited by 
Mr. Hodges of Pusey & Jones. The future program for this 
Subcommittee will include an investigation of methods for 
measuring press roll nips and also the effect of width of nip 
on the quality of the sheet. 

Harold Ingraham, the Chairman of the Subcommittee 
on Methods for Quickly Estimating Costs of Engineering 
Projects, and Lloyd Ewing discussed the pitfalls of using 
past costs for future projects but indicated that it can be 
done if properly approached. They asked for comments 
and criticisms from the audience on their project. The 
program for next year will be a method for estimating con- 
veyor or pipe costs. 

The future program above and papers for the next Fall 
meeting will be discussed at the Annual Meeting in February. 

R. T. Dz Pan, Secretary 
Engineering Research & Machine Design Commattee 
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SOLUTIONS - EMULSIONS 
HOT MELTS for 


* COATINGS 
* LAMINANTS 
* DATURANTS 


Are you making or working to develop 
military specification packaging materials 
requiring the following properties? 


GREASEPROOF........-.- 
HEAT OA eens ee ee 
WATERPROOF.........+-+ 
WATER VAPOR RESISTANT 
CHEMICAL RESISTANT.... 


Tell us what equipment you have and we 
will be pleased to make recommendations. 
Many resins are available only on D.O.’s. 
However, we also invite your inquiries 
regarding civilian requirements. 


P= AMERICAN RESINOUS 
CHEMICALS CORPORATION 


RESIN EMULSIONS, SOLUTIONS AND HOT MELTS FOR ADHE- 
SIVE BASES, BINDERS, COATINGS, SIZES AND SATURANTS 


GENERAL OFFICES: 103 FOSTER STREET, PEABODY, MASSACHUSETTS 
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CALENDER ROLLS. 


For full information, write or call H. W. Butterworth & Sons Com- 
pany, Bethayres, Pennsylvania—40 Fountain Street, Providence, 
R. I. : : 1211 Johnson Building, Charlotte, N. C. 
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Materials Handling Committee 


The meeting of the Materials Handling Committee was 
called for 12:30 p.m. in the Wilmington Room of the General 
Oglethorpe Hotel on Tuesday, Oct. 16, 1951. In the absence 
of the Chairman, A. P. Schnyder of Ebasco Services, Inc., 
the Secretary, W. R. McNally of Link-Belt Co., acted as 
Chairman pro tem, and Dan Patch of the Morton C. Tuttle 
Co. was called on to act as Secretary pro tem. 

In addition to the above, the following men were present: 


G. Cannie, Continental Paper Co., Ridgefield Park, N. J. 
C. E. Green, Link-Belt Co., Atlanta, Ga. 

D. D. Hall, E. B. Eddy Co., Ottawa, Canada 
. D. Helversen, Crown Zellerbach, Portland, Ore. 

W. Hemphill, Johns-Manville, New York, N. Y. __ 

V. C. Jones, Continental Paper Co., Ridgefield Park, N. J. 
J. M. MacBrayne, Union Bag & Paper Corp., Savannah, Ga. 
W. A. McKenzie, Simpson Logging Co., Shelton, Wash. 
B. G. Morgan, Hammermil] Paper Co., Erie, Pa. 
K. C. Neuenfeldt, Hammermill Paper Co., Erie, Pa. 

H. F. Parker, New York & Pa. Co., Lockhaven, Pa. 

W. H. Rambo, Consulting Engineer, Portland, Ore. 

H. A. Stoess, Jr., Fuller Co., Catasauqua, Pa. 

M. Strelitz, Continental Paper Co., Ridgefield Park, N. J. 
Curt Weil, Ebasco Services, Inc., New York, N. Y. 


Sltes| 


Mr. Hemphill made an appeal for more active members 
in committee work. 

Mr. Helversen suggested that the committee put some study 
into the subject of Unit Loads. 

Mr. McNally called attention to the fact that to date much 
of the attention of the Committee had been put on the 
handling of pulpwood but that there were many other mate- 
rials to be handled. 

Mr. Helversen suggested that it was possible that the Com- 
mittee could arrange for an interesting paper on Materials 
Handling by contacting the man who handles this activity 
for the “Safeway” stores. 

Don Hall of Ottawa described the work of the Canadian 
Committee and their discussion as to the scope of their field. 
They had arrived at the conclusion that they should have 
purview of the handling of raw materials from the time they 
arrived at the mill on a common carrier through processing 
and as finished goods until delivered to common carrier leay- 
ing the mill. They discovered some overlapping with the 
work of other committees. For instance, pulpwood handling 
overlapped some of the Forestry or Woods Committee 
activities. Pulp handling overlapped the Sulphite Committee 
activities. 

Someone suggested that the TAPPI Materials Handling 
Committee consider its field to be from Gate to Gate. This 
would rule out the study of bundling and loading of pulpwood 
in the woods, which has a big bearing on its handling in the 
yard. 

The Canadian Committee have published several reports 
and have found that they have to be careful about naming 
particular makes of equipment in such publications. They 
have a 12-man committee. 

Mr. MeNally asked for suggestions for subjects to be 
discussed at the round-table discussion to be held on Wednes- 
day afternoon, under the possible subdivision of wood, chips, 
chemicals, and finished paper. 


Mr. MacBrayne stated that the materials handling studies 
at the Union Bag & Paper Corp. had started in their bag 
department and were working back through the paper and 
pulp departments toward the wood end of the flow line. He 
stated that a moving picture of some of their practices would 
be shown during the barbecue at the Golf Club on Thursday. 


Curt Weil suggested that questionnaires be sent to the vari- 
ous mills to determine what problems were uppermost. Mr. 
MeNally cited the difficulty the Committee had faced in 
getting replies to questionnaires. Mr. Cannie suggested 
that one important materials handling field was waste disposal. 

Mr. McKenzie felt that the Committee should formulate a 
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policy as to what our field embraced. He felt that question- 
naires should be so made up that they could receive “Yes” 
or “No” answers. 

Mr. MeNally stated that he believed the aim of the Com- 
mittee was to establish standards in the industry. 


Materials Handling Committee 


Mr. Parker felt that any questionnaires should be specific 
and should be followed up. He believed that pumping, which 
is really a materials handling problem, should be omitted 
from our program as it would be handled by the Hydraulics 
Committee. He thought the Committee should have a 
definite program.. 

The Secretary pro tem suggested that those present did not 
represent many mills as many were from supplier or service 
companies but that it might help the Committee catalog the 
problems if each mill representative present would send to 
Mr. McNally a complete list of the materials which presented 
handling problems in his mill. 

Mr. Neuenfeldt suggested that case studies were valuable 
and that a paper might be presented describing some special 
case of materials handling which was particularly successful. 

Mr. McKenzie stated that the value of materials handling 
experiences was not of much value unless the economics in- 
volved were included. 

Mr. Helversen again referred to Unit Loading, calling 
attention to the fact that it is related to sales and especially 
to the Army and Navy market. 

Both Mr. Helversen and Mr. McKenzie complained that 
the Committee had not accomplished anything. Mr. 
Parker stated that the Mill Maintenance Committee felt the 
same way about their efforts in. Committee but he felt that 
- some real good had been accomplished by their papers. 

Mr. McKenzie moved that Mr. Helversen write up the 
method of handling wet pulp at West Linn, with illustrations. 

Mr. McKenzie suggested a definite questionnaire on the 
minimum height of drop for a definite length of pulpwood at a 
transfer point. 

The round-table meeting of the Materials Handling Com- 
mittee was conducted with W. R. McNally acting for A. P. 
Schnyder as moderator. 

The following persons were in attendance: 


W. R. McNally—Link-Belt Co., Chicago, III. 
. Burt—Raybestos-Manhattan, Inc., Birmingham, Ala. 
. McCall—Union Bag & Paper Corp., Savannah, Ga. 

. Wills—Halifax Paper Co., Roanoke Rapids, N. C. 

. Helversen—Crown Zellerbach, Portland, Ore. 
A. Stoess, Jr.—Fuller Co., Catasauqua, Pa. 
D. Hall—E. B. Eddy Co., Ottawa, Canada 
A 
F. 
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s McKenzie—Simpson Logging Co., Shelton, Wash. | 
McLeroy—Union Bag & Paper Corp., Savannah, Ga. 
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A Sight-Flow Indicator 
that Really Works 


The Midwest Ball Sight-Flow is 
the one and only dryer condensate 
indicator with a “Window” that really 
stays clear—is constantly being 
scoured and kept clean by the vio- 
lence of the liquid as it passes. The 
thousands already in use on both wet 
and dry end dryers prove that state- 
ment. 

Flow visible from front and both 
sides. Installation in discharge line 
either vertical or horizontal. 

Equip your dryers, particularly the 
wet end section, and keep tab on 
condensate flow. Add Midwest non- 
corrosive temperature indicator to 
help you spot subnormal tempera- 
tures. 


Sight-Flow fitting all bronze and 
non-corroding. Glass ball of heavy 
Pyrex glass and replaceable. As- 
sembly effective for steam pressures 
up to 75#. Standard pipe sizes 1/,”. 
3/4”, 17, 14/4", 11/2’. Temperature in- 
dicator also non-corroding. 

Order several now and you'll or- 
der more later. They do the work 
or we take them back. 


Dayton ¢ Ohio 


Test and Record Stiffness of Most Papers 
and Paper Boards in 21 Seconds 


That’s all it takes to measure 
paper up to 0.25” thick with the 
motorized Gurley Stiffness 
Tester. It easily handles tissue, 
newsprint, book, bonds, ledgers, 
industrial papers, cardboard and 
carton stocks, and permits a 
wide range of readings from 1 
to 3,358,720. 

More than 300 of these aids 


to faster, more efficient measure- 
ment are used in leading mills 
and laboratories. 

Write for Bulletin No. 1400. 
It describes the motor-driven 
and hand-operated models as 
well as other Gurley paper-test- 
ing instruments. 5 Oe Ae 13K 
Gurley, Station Plaza & Fulton 
Street, Troy, New York. 
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_ CONSTRUCTION SERVICES FOR 


R INDUSTRY | 


THE PULP AND PAPE 


If you have a problem involving any 
of the following, you can get immediate and experi- 
enced help from EBASCO engineers and consultants: 


® Design and Construction of Pulp and Paper Mills 
@ Steam and Hydro-Electric Power Plants 

@ Power Studies 

e Reports and Appraisals 

® Recovery Plants, Extensions and Alterations 


c, ans’ CONS, 
For complete details on EBasco’s t® Ry, 


cp 
: : : & °. 
various services send for ‘‘The Inside Story %, 
ASenp 
Ro 


s 
ty 
of Outside Help.’’ Address Dept. P, ° 
Two Rector Street, New York 6, N. Y. Oy i ® 
*Es5 consvt* 


EBASCO SERVICES 
INCORPORATED 
NEW YORK + CHICAGO + WASHINGTON, D.C. 


Mullen Test—Recognized the world over 
as standard bursting test 


MOTOR-DRIVEN MODEL A MULLEN 
TESTER tests specimens with bursting 
strengths above 200 pounds per square 
inch. Especially designed for testing cor- 


rugated as well as other materials. 


B. F. Perkins & Son, Inc. 
Holyoke, Massachusetts 


94 A 


B. G. Morgan—Hammermill Paper Co., Erie, Pa. 

P. J. Hinkley—J. D. Warren Co., Westbrook, Me. 

John Monis—Union Bag & Paper Corp., Savannah, Ga. 

F. W. Taylor—Hewitt-Robbins, Jacksonville, Fla. 

BH. J. Fadden—Mead Corp., Chillicothe, Ohio 

W. T. Bennett—P. H. Gladfelter Co., Spring Grove, La. 

W. H. Dolley—International Harvester, Jacksonville, Fla. 
C. E. Patch—Morton C. Tuttle Co., Boston, Mass. 

E. H. Barclay—Union Bag,& Paper Corp., Savannah, Ga. 
Alex C. Ormond—Union Bag & Paper Corp., Savannah, Ga. 


The discussion period was divided into two parts, one last- 
ing for about 30 minutes consisted of questions by the audience 
referring to papers presented during the morning session. 
The authors of these papers gave appropriate answers. 

The balance of the program was concerned with the diffi- 
culties involved in handling pulpwood from the woodlot to 
the wood yard. In this phase, discussion was divided as 


follows 1—Rail; 2—Truck; and 3—Boat. 


Rail. It was decided that eventually, materials becoming 
available, it would pay the paper mills to band together and 
to work with the railroads to do away with pulpwood ship- 
ments in box cars and to make all shipments by rack cars, 
since there is no economical way to unload box cars. It was 
pointed out that from studies conducted in a number of paper 
mills that the man-hour productivity rate, brought about by 
manually unloading these cars, reached an astonishing low. 

The possibility of designing a small portable conveyor for 
use in these cars was decided to be an unsatisfactory project. 

The use of specially designed cars, for use with special 
car dumpers for unloading pulpwood, was not favorably re- 
ceived since it becomes too expensive a proposition for the 
common benefit of many mills. 

In addition to the unloading economics involved, it was 


pointed out that better methods of handling wood at the | 


source, as well as at the loading depot, would be reflected in 
additional economies at the woodyard unloading areas. 

Trucks. Although the hauling radius varies with the mill, 
much of the so-called local pulpwood arrives at the mill by 
truck. The problems involved in the use of trucks revolve 
about the lack of standard loading methods and, therefore, 
the difficulties involved in designing and operating suitable 
truck unloading devices. 


It was decided that it would be advisable to foster a pro- | 


gram of standardization on truck loading, which, in turn, could 
lead to more satisfactory unloading procedures—both for 
speed and economy. 

A representative of a leading. truck manufacturer volun- 
teered to furnish data they had gathered on this project 
themselves, as well as designs of trucks to improve this 
condition, for use of the Committee on this investigation. 

Boat. Since this problem is not common to many mills, 
it was decided that those mills faced with this particular 
problem would work with the Committee directly. 

The whole procedure of this round-table discussion was 
to bring out into the open facts and questions pertinent to the 
case study of the Materials Handling Committee, subcom- 


mittee headed up by W. A. McKenzie on the Economics of - 


Wood Handling from the Woodlot to the Woodyard. 
C. E. Parcn, Secretary, pro tem 
Materials Handling Committee 


Steam and Power Committee 


The Steam and Power Committee met at Savannah, Ga., 
on Oct. 16, 1951. The main purposes of this meeting were: 
to select new officers and to select the program for next 
year. 

The new officers are: H. R. “Russ” Arnold, Chairman, 
and J. “Jack” Gottlieb, Secretary. 

The new members of the Committee are: George W. 
Bollinger, West Virginia Pulp & Paper Co.; Edwin Leiss, 
cou Paper Co.; and W. B. Wilson, General Electric 

0. 
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Next year’s meeting will be in Chicago the second week of 
October. Here are the subjects selected: 


Main Program 


1. Electrical Versus Mechanical Drives for Paper Ma- 
chines. No doubt this broad subject will have to be com- 


~ 


Steam and Power Committee 


bined with the Electrical Committee and may be the whole 
session. 

2. Application of Package Steam Generating Units to the 
Paper Industry. 


Round-Table Meeting 


1. Solid Fuel Handling Equipment. 

2. Relative Advantages of Pulverized Coal and Stoker 
Firing. 

These two items are to be considered as a single over-all 
topic. Although both of these were suggested for a main 
meeting the Committee felt these were better for a round- 
table discussion. 


Long-Range Topics 


We ran short of time and did not get to this subject. How- 
ever, based on the returns of the questionnaire the replies 
were overwhelming in favor of collection of steam and power 
data. This topic which I am phrasing for content is Collec- 
tion of Industry Data of Steam and Power Requirements 
per Unit of Product in the Over-all and Various Steps of 
Manufacture. 

I want personally to thank all of the members of the Steam 
and Power Committee for the fine and prompt cooperation 
these past few years. 

W. C. Bioomauist, Secretary 
Steam and Power Committee 


Chemical Engineering Committee 


The Chemical Engineering Committee met at the General 
Oglethorpe Hotel, Savannah, Ga., on Oct. 15, 1951. The 
“members present were: J. R. Lientz, Chairman, J. J. Goss, 
L. C. Jenness, and H. O. Teeple. The members of the 
Digester Corrosion Subcommittee present were: J. R. 
Lientz, Chairman, S. J. Baisch, F. W. Flynn, J. J. Goss, W. J. 
Shelton, W. Smith, and H. O. Teeple. 
This Luncheon Meeting was called to order by J. R. 
Lientz at 12:30 p.m. Two items of business were discussed. 
The first had to do with the program of this Committee 
during the forth coming February TAPPI meeting. It had 
been decided previously that the Chemical Engineering 
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CONVERT STARCH 


with 


AMYLII 


A Highly Purified Enzyme Product 


1 
2. 


Costs less than pre-converted starches 


and does an equivalent job. 


‘ 


Simplifies purchasing and inventory 
control because only one starch 
is needed with AMYLIQ. 


WALLERSTEIN COMPANY, INC. 180 MADISON AVE., NEW YORK 


Many former users of sulphur have found that 
Sulphur Dioxide can be effectively and. economi- 
cally substituted for sulphur. Many industries have 
made this conversion and the results have been 
most satisfactory. Sulphur Dioxide, can perhaps, 
be just as effectively adapted to your operation. 
One of our representatives would be glad to con- 
sult with you—no obligation to jou, of course. 


NUR-D / Op 
QUALITY (0, 


* $02* 


| For further details, wire, phone or write the Ten- 
| nessee Corporation, Grant Building, Atlanta, Ga. 


TENNESSEE ge CORPORATION 


619 Grant Building, Atlanta, Ga. 
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Committee and the Alkaline Pulping Committee would 
jointly sponsor a Session on Semichemical Pulping and 
certain members of the Committee agreed to work up papers 
on the several phases of the general subject. 

The second item, that of the Digester Corrosion Subcom- 
mittee, was discussed insofar as its current status was con- 


Chemical Engineering Committee 


cerned. It was pointed out that a Subcommittee meeting 
was held in Chicago on September 23 and 24 and out of that 
meeting came the conclusion that additional help is desirable 
in analyzing the Questionnaire Data if a good job is to be 
done. Further, several steps need be.taken to keep the 
digester information up to date. Some thoughts had already 
been formulated on these two points which were brought up 
for discussion at this Committee Meeting. As a result, it 
was decided to approach TAPPI for limited financial assist- 
ance in having an appropriate outside organization evaluate 
the questionnaire data obtained to date. 

In connection with keeping the digester information cur- 
rent, the matter of the issuance of a follow-up questionnaire 
was discussed. It was felt this could be postponed for awhile 
until some conclusions could be drawn from the evaluation 
of the questionnaire data, particularly with respect to gaps in 
the data. 

In an effort to provide the alkaline pulping mills with a 
suitable procedure for recording information on the corrosion 
of digesters, the Subcommittee is currently preparing a Data 
Sheet on this subject. 

The meeting was adjourned at 2:00 p.m., by J. R. Lientz. 

H. O. Trupin, Acting Secretary 
Chemical Engineering Committee 


Digester Corrosion Subcommittee 


Following is the Second Progress Report of the Activities 
of the Digester Corrosion Subcommittee presented on Oct. 15, 
1951, at Savannah, Ga. 

The Subcommittee has made further progress since the 
issuance of the First Progress Report, Feb. 21, 1951, and this 
Report will be a continuation in that further questionnaire 
data will be presented. 

The Digester Corrosion Questionnaire was sent out to 
those mills not covered in the first issue. Thirty-eight were 
sent out and of these nineteen were returned. The picture 
to date of all questionnaires is shown in Table I. 

It is to be observed that the coverage obtained is good. 
However, the number of digesters for which corrosion rates 
were reported, 143 out of 345 or 42%, indicated a lack of speci- 
fic corrosion data on the part of a considerable number of mills. 
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It is the belief of the Committee that a greater effort on 
the part of the mills to obtain performance data on their 
respective digesters would be of considerable assistance 


Table I. U.S. Mills Replying to Digester Questionnaires 
Kraft Soda 
South esa cet ane a eee 2B 0 
Northeast see ae ee eee nee 0 6 
North Centraliercs te eee df 2 
Northwest........ Mie PON err at at 
Total eae once ae ee 37 9 
Questionnaires sent out.......... 50 20 
Us Ssumnil ls oe ee a ene eee 59 20 


Returns=—mellseeneie. see eee 
Kraft coveragenrcnis.cmr aa 
Soda COVeErAge recat ee oe 
Alkaline coverage............... 


37/50 or 74% 
37/59 or 63% 

9/20 or 45% 
46/79 or 58% 


in scheduling digester replacement and also would indicate 
to the mill in a real sense the seriousness of the digester corro- 
sion problem. To assist the mills in this respect, the Com- 
mittee has arranged to provide a sample form wherein digester 
performance data can be conveniently shown. This form 
was developed by a cooperating mill and is the standard form 
now for that mill, attached hereto. 

This report will follow the same outline observed in the 
First Progress Report in that the report will consist of several 
sections. 


A. KrarrSrationary DIGESTERS 


The total number of digesters reporting are 299 which 
include replaced and existing digesters. Of these, corrosion 
rates were reported for 137 digesters. While some high rates 
are shown, it is interesting to note 73% of the reported cor- 
rosion rates are less than 50 mils per year, less than 1/;5 inch. 

The majority of the digesters which were reported were 
made of either A-70 or A-285 steel. There were a number 
made of A-212 steel, and a few of A-89, a low carbon-low 
tensile steel. About one third of the reported digesters 
showed no steel specification. These were mostly old 
digesters which had been replaced. 

Sulphidities appeared to range between 20-25% in the 
main. There were some reported trends to the lower sul- 
phidities. 


B. Krarr Rorary DIGESTERS 


There were eight additional rotary digesters reported, 
making a total of 65. Of these 8, 3 riveted failed in 4 years, 
3 hammer welded lasted 11 years, and 2 A-70 fusion welded 
are in service after 13 years. Sulphidity was 31% (active 


basis). In general, the rotary digester picture does not — 


appear to be too different from that of the stationary digesters. 


C. Sopa DIGESTERS 


An additional 19 digesters were reported, making a total 
of 51. The fact that corrosion does not appear to be a prob- 
lem in the case of soda digesters was further exemplified 
by the reported information. For example, one digester 
installed in 1898 and three in 1899 are still in service. 


D. Canapian KRarr 


Because of excellent cooperation with the Digester Corro- 
sion Group of the PPRIC, the TAPPI questionnaires were 
sent to a number of Canadian mills and were turned over to 
the Committee for examination. These questionnaires 
reported 60 digesters with corrosion rates ranging from 0.013 
Ipy to 0.070 Ipy, a range not too different from the majority 
of U.S. kraft digesters. 


Vol. 35, No. 1 January 1952 TAPPI 


Steels used in the digesters were reported A-201, A-70, 
A-89, and A-285. 

Sulphidities appeared to run higher than those reported 
for U.S. kraft mills but there is the matter of the basis used 
for the calculated sulphidity which must be considered before 
accurate comparisons may be made. 


E. GENERAL CoMMENTS 


One important comment is to correct a statement made in 
the First Progress Report as to the rate of corrosion currently 
in effect for a type 410 clad steel digester. A recent Audigage 
measurement indicated a rate of corrosion of about 2 or 3 
mils per year as compared with 84 mils per year reported 
previously. The correction is based on the second Audigage 
reading and also upon an error made in calculating the initially 
reported rate. 

A recent inspection of a type 316 Cb clad digester, after 12 
months’ service, indicated some corrosion appeared to be 
occurring in the vapor space above the liquor level. This 
corrosion was reported as slight pitting. 

A recent inspection of an Inconel clad steel digester in- 
dicated excellent performance after about one year of service. 

Stainless steel linings in digesters in two mills reported 
repairs necessitated by cracking of the lining. 

In furtherance to the subject of digester linings particularly 
alloy, a number have been installed all over the United States. 
Some of these linings have been shop applied and some have 
been field applied. Some of the shop-applied linings have 
been successful and some have not. In the latter: cases, 
field repair linings have been attempted, some of which were 
successful and some were not. The amount of real knowledge 
of field lining procedures has increased during the past couple 
of years which should be helpful in the future. Sources of 
information on lining procedures should be carefully sought 
because specific circumstances are a large factor in the even- 
tual success of the lining. 

Other linings, such as carbon brick, have been installed 
in some digesters. One mill reported plans to carbon brick 
line six digesters. A recent inspection of a carbon brick 
lined digester indicated the lining in general was in excellent 
condition after about one year’s operation. However, some 
slight spalling had occurred on several courses near the top 
of the shell section. 

With respect to the comment in the First Progress Report 
as to the apparent superiority of the A-89 steel over an A—70, 
the report of a Canadian mill provides more data substan- 
tiating this point. Three A-89 steel digesters, 0.14% carbon, 
showed corrosion rates of 22, 17, and 13 mils per year, giving 
260, 260, and 240 months’ service, respectively. An A~70 
steel digester installed about 9 years later showed a corrosion 
rate of 44 mils per year, with a service life of 170 months. 
It is to be noted all four digesters were of the same size and 
with the same corrosion allowance. 


The PPRIC, during the course of their work on the digester 
corrosion problem in Canadian mills, have developed a new 
instrument for measuring digester walls. This instrument 
employs Cobalt 60 isotope and can be used to measure thick- 
ness from the inside or from the outside. In the latter case 
it is not necessary to remove the lagging. Further, it is not 
necessary that the digester be cooled down for the inspection. 


Drying and Ventilating Committee 


In the first Progress Report some comments were made 
relating to the procedures to ascertain the extent of digester 
corrosion. It is the consensus of the Committee that it is 
extremely desirable for the mills to set up some sort of an: 
adequate procedure. Based upon the returned question- 
naires, many mills had no idea at all what the order of current. 
corrosion rates were encountered in their digesters. The 
questionnaires indicated that more frequent inspections and/ 
or more adequate inspections could be made. 

In closing, the Committee wishes to thank the cooperating’ 
mills for their assistance in answering the questionnaire. 
Due to the difficulty in finding sufficient time to analyze the 
questionnaires, the reports to date are not as complete as 
the Committee would like them to be. There is much more 
information in the questionnaires which, when properly sum- 
marized, will be of much interest to cooperating mills. The 
Committee hopes to make available in the near future a more 
complete analysis of the reported data. 

H. O. Trnpte, Secretary 
Digester Corrosion Commattee 
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Drying and Ventilating Committee 


The Drying and Ventilating Committee had a very enjoy- 
able meeting at Savannah on October 15. About twelve in 
all attended, including eight of our committee members. 

We decided to try for more data in relation to our drying 
rate curves at the higher pressures, 75 pounds or more in the 
driers. If there is enough material, we might make a real 
project of the high-pressure drying. 

C. A. Young and the Chairman will contact the machine 
builders, to see how many machines there are, in what loca- 
tions, and what types of paper or board are made. This will 
give us an idea of the spread over the industry. We have 
already written several letters in regard to this. 

Mr. Montgomery will edit the translation of the German 
paper, to get it in shape for publication. 

We have one subject that seems likely for next year’s 
engineering conference, and hope to come up with a second 
subject in the next few months. 

MarsHatu L. Barker, Chairman 
Drying & Ventilating Committee 


Mill Maintenance and Material Com- 
mittee 


Five subcommittees were appointed by Chairman Hubert 
F. Parker at the meeting of the Mill Maintenance and Mate- 
rials Committee on Monday Oct. 15, 1951, at the Sixth 
Engineering Conference of TAPPI at Savannah, Ga. These 
committees will deal with Screen Plates, Lubrication, Pro- 
tective Coatings, Electrical Maintenance, and Maintenance 
Training Programs in Kraft Mills. 

In reviewing the points discussed at the Fifth Engineering 
Conference at Cincinnati the Chairman stated: 

That B. L. Merriss of the Oxford-Miami Paper Co. had 
consented to accept the chairmanship of Subcommittee on 
Maintenance Costs with the privilege of appointing his 
committee. 

That Henry W. Downs, Jr., of the Union Screen Plate Co. 
of Canada had agreed to be the chairman of the subcommittee 
to develop Project No. 376, Screening Capacities of Different 
Types and Designs of Screen Plates on Various Types of 
Stock. Mz. Downs was given the privilege of selecting his 
committee. 

That during the past year he had talked with the representa- 
tives of several of the manufacturers of rubber rolls, who had 
pointed out the tremendous variances that they had encount- 
ered in grinding rolls for apparently the same duty but for 
different customers and the extremely conflicting opinions 
of roll grinder operators as to how rolls for apparently the 
same service should be ground. One of the Committee 
members stated that an effort had been made to set up a 
grinding schedule for the various mills in the organization 
he represented so that all rolls for a specific job would be 
ground alike in all mills, but that unless a constant check 
was maintained on these schedules, there was a tendency on 
the part of some supervisors to have rolls ground contrary to 
schedule. The Committee agreed that there was wide vari- 
ance in roll grinding procedures, but thought that a roll 
grinding schedule, if set up would be a valuable guide. 

That he had talked with several about The Compilation 
of a Check List for Mechanical Preventive Maintenance. of 
Pulp and Paper Mills and that these talks indicated that the 
project should be broken down into many subdivisions and 
that if such work was to be undertaken, it would be helpful 
to secure the assistance and cooperation of those concerns 
that published such information during World War II. This 
project if carried to completion represents an enormous 
amount of work and could become the basis for a Maintenance 
Handbook. 


That he knew that at least four of the electrical equipment 
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manufacturers had published information which if condensed 
and unified might become the basis for the companion proj- 
ect, The Compilation of a Check List for Electrical 
Preventive Maintenance in Pulp and Paper Mills. A. M. 
Cooper and J. L. Van Nort agreed to gather this information 
together and see what could be done to develop the check 
list. 

In response to the Chairman’s request Charles J. Brown 
told the Committee that the work on Project No. 342, Copper 
and Copper Alloys and Monel and Stainless Steel, was pro- 


« 


Mill Maintenance and Materials Committee 


gressing and that it was expected that this project would 
be ready for the Committee meeting to be held in conjunction 
with the Seventh Annual Engineering Conference at Chicago 
in October, 1952. 

Mr. Brown also told the Committee that it was expected 
that a report would be made on the papers which have been 
written by the National Association for Corrosion Engineers 
for the Pulp and Paper Industry printed in Tappi during the 
first quarter of 1952. 

R. G. Macdonald advised the Committee that specification 
400s-43 on Corrosion Resistant Castings which had been very 
ably prepared by J. A. Lee had been completed. 

A. I. Sippola and C. G. Russell Johnson presented their 
paper Pulp and Paper Mill Lubricants—Specifications. Mr. 
Sippola requested the Committee members to read the paper 
carefully and within the next 30 to 60 days send him their 
comments, suggestions, and criticisms, so that the paper 
could be put into final form for publication in Tappt. 


The Chairman reported that a request had been received - 


from the American Society of Lubrication Engineers for a 
committee to work with them on the types of equipment used 
in paper mills, the lubrication problems involved in the design 
developments of such equipment, and the resulting operating 
conditions which may affect lubrication. He stated that in 
view of the work already done he was appointing A. I. Sippola, 
Chairman, C. G. Russell Johnson, and R. H. Smith of Beloit 
Tron Works as a committee to work with the American Society 
of Lubrication Engineers. 

The Chairman stated that a request had been made for a 
Tabulation of Protective Coatings for Use Against Corrosive 
Conditions in Pulp and Paper Mills and that W. W. Hender- 
son of the Earl Paint Co. had agreed to head a subcommittee 
of his choosing, to undertake this task. 

The Chairman reported that in going through the Com- 
mittee correspondence he had found reference to two papers 
that had been prepared by the Beloit Iron: Works and in fol- 
lowing this lead, had secured the Preventive Maintenance pa- 
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pers entitled “Rubber Covered Rolls—Storage and Handling” 
and “Cleaning Suction Roll Shells.’ These papers will be 
submitted to Tappi for publication and the possibility of 
being made up into data sheets. 

In reply to the question “‘Do Other Kraft Paper Mills Have 
Maintenance Training Programs?” it was suggested that a 
report be made to TAPPI on such Maintenance Training 
Programs as do exist so that the smaller mills could benefit 
from the experience gained by the larger mills in training 
older workers and on the job training. A subcommittee 
consisting of Harry C. Moore, Chairman, F. D. Helversen, 
and L. C. Crowder was appointed to gather this information 
and report at a later meeting. 

A discussion of TAPPI Data Sheets brought out: That 
the sheets should be some standard size (Editor’s note: 
they are; 8!/, x 11”); that they should be of transparent 
paper with printing on only one side, so that exact reproduc- 
tions could be made and given to the interested worker, and 
when torn or dirty could be disposed of; that the sheets should 
be prepared for filing in a standard loose leaf binder. 

The plans for the meeting at Chicago next October are 
still in outline form, however, they call for two papers and a 
round-table discussion. The subjects for the papers are 
Coverings for Rubber Rolls and a discussion of Safety. The 
topic for the round-table discussion is Storeroom or Toolroom 
for Maintenance Tools. 

Housert F. Parker, Chairman 
Mill Maintenance and Materials Committee 


Hydraulics Committee 


The Hydraulics Committee met at the General Oglethorpe 
Hotel, Savannah, Ga., Tuesday, Oct. 16, 1951. Those 
present were: : 


K. J. Mackenzie, Chairman, Eastman Kodak Co. 

T. Agronin, Shartle Bros. Machine Co. 

Frank R. Forest, Allis-Chalmers Mfg. Co. 

V. DeP. Gerbereux, Worthington Pump & Machy. Co. 
Lyle C. Jenness, University of Maine 

George V. Shaw, Ingersoll-Rand Co. 

Victor P. Head, Fischer & Porter Co. 

R. E. Durst, University of Maine 


It was agreed that the paper, An Analysis of the Data on 
Stock Flow in Pipes, presented at the morning session, by 


Hydraulics Committee 


R. E. Durst, A. J. Chase, and L. C. Jenness, represented the 
conclusion of the second phase of the work on pipe friction 
for which the Hydraulics Committee was originally set up. 
This paper represented approximately one year’s work at the 
University of Maine covering an attempt to determine 
whether or not any mathematical relationships existed between 
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pipe friction, pipe diameter, velocity, and consistency. The 
conclusion of this study as presented in the paper was that 
mathematical relationships do exist and formulas were pre- 
sented to cover this mathematical relationship, together with 
the percentage variation in the data from these formulas. 

The paper, A Shear Criterion for the Hydraulic Behavior 
of Paper Stock in Pumps, Pipes, Valves, and Flow Meters, 
by Victor P. Head, covered independent work done by the 
Hydraulics Research Division of the Fischer & Porter Co. 
It was agreed by the members present that the instrument 
developed by Mr. Head for the determination of shear could 
possibly give a friction factor that could be added to the 
formulas developed above from the Brecht & Heller data so 
that calculated pipe-friction loss could be determined once 
the shear characteristics of the particular fiber have been 
obtained. 

It was further agreed that a refined model of Mr. Head’s 
equipment would be built, along with a 1-inch diameter pipe 
testing setup, to determine whether or not there is any rela- 
tionship between pipe friction and the shear criterion ob- 
tained by Mr. Head’s shear tester. 

It was further agreed that any test work conducted under 
the auspices of the Hydraulics Committee should be limited 
by the following conditions: 


Pipe diameters—8 to 12 inches 
Stock velocity—2 to 10 feet per second 
Consisteney—2 to 12% oven-dry 


It was further agreed that the nomographs for pipe fric- 
tion, prepared by Dr. Durst, would be arranged for publica- 
tion as TAPPI data sheets. 

K. J. Mackpnzin, Chairman 
Hydraulics Commattee 


Data Sheets Committee 


The Data Sheets Committee has not functioned during 
the past year as it had hoped, either from the collection or 
production standpoint. Some 25 data sheets are in the 
national office awaiting processing. 

The major portion of these data has been supplied by the 
Drying and Ventilating Committee and the Electrical En- 
gineering Committee, as the results of engineering projects. 
Several other committees of the Engineering Division have 
work in progress which will result in Data Sheets. 

During the year Local Section Chairmen were asked to 
appoint Data Sheet Chairmen for their sections. It was 
thought that this new setup would arouse more interest within 
the mills and machinery manufacturers which are the vast 
reservoirs of valuable information. The time lapse has been 
too short to judge the effectiveness of this procedure. 

The procedure of getting data sheet project approval is 
easy. An outline of the data to be developed, approximate 
cost to cover compilation, drafting, etc., the name of the 
person who will do the work, and the probable number of 
data sheets should be sent to the Data Sheet Chairman. He 
will obtain approval from the Committee Chairman and 
the Division Chairman. 

One other major problem besides new data sheets is a 
review of the old ones. Some are from unknown sources, 
some are reported incorrect, and an exhaustive review is in 
order. So far no one has been found with a sufficiently 
broad background who will undertake this job with or with- 
out compensation. 

It would seem that with the volume of material that should 
be available that the Executive Committee should decide 
if the project is worth while. If so, then a full-time qualified 
engineer should be put on the job to travel through the in- 
dustry picking data from the mills and their suppliers, pre- 
paring same, and then distributing the information. 

Henry J. Perry, Chairman 
Data Sheets Committee 
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REPORTS AND DISCUSSIONS 


Presented at National and Regional Conferences 


SSS 


Equipment Cost Subcommittee Report* 


A pRoGRAM to provide a ready means of estimating 
equipment costs in the paper industry is no small project. To 
be effective, it should include a study of all or most of the 
common classes of equipment and should provide a ready 
means of adjusting the data to economic changes. 

Prior to going ahead with a program of such magnitude, it 
seemed appropriate to select at random one classification of 
equipment and make a preliminary survey. This would be 
in the nature of a trial run to determine the availability and 
reliability of the data; to get an idea of the time required to 
assemble the information; and to get a concrete expression 
from the members of TAPPI as to the value to them of this 
type of information. 

The matter of determining the relationship between cost 
and size of any piece of equipment is complicated by a number 
of factors. This is particularly true of pulp and papermaking 
equipment. In the first place, to be of any value, it must be 
possible to express the size of the unit in terms which are 
readily available. Frequently, such terms are lacking and 
size for a given capacity cannot be predicted without more 
complete data than is generally available. 

It is further complicated by the fact that many classes of 
equipment exist that do the same job but utilize entirely differ- 
ent principles. Usually, in this case, the various types have 
advantages in the specific job or jobs for which they are in- 
tended. To effectively use the type of information we are con- 
sidering, one must necessarily be familiar with the operating 
advantages and disadvantages of the various subtypes. 

Another consideration is the fact that when a new type of 
machine is introduced, it usually takes a considerable period 
of time, particularly, if patent or modifications in design are 
involved, for the cost stabilizes itself with respect to other 
equipment. 

In order that the results be representative, it was recog- 
nized that the type of equipment selected for the trial must 
be subject to the effects of the above factors. After consider- 
ation of a number of items, savealls were selected as being rep- 
resentative in this connection. 

For the purpose of this study, the general subject was 
further subdivided into the following classes: gravity, 
vacuum, flotation, and sedimentation. Obviously, those 
types cannot be compared with one another, solely on a first- 
cost basis, and it is in no way the intention of this report to 
do so. Each has advantages in the service for which it was 
designed. Materials of construction vary. Operating costs 
and efficiencies of the various types are neither uniform nor 
consistent. 

It is felt, however, that the latter elements should not be 
be considered in this study. First, since both operating cost 
and efficiency are known to vary widely with conditions, 
any analysis on the basis of the limited data available might 
prove to be misleading as well as unfair. The assumption 
must be made that anyone using this type of information is 
familiar with the relative advantages and disadvantages of 
the various types in the application considered. Use of the 
data should be limited to rough determination of cost of suit- 
able units in the approximate capacity range. 

Consideration is given to the fact that such a series of cost 

* Prepared by Lloyd Ewing, Ewing Engineering Co., Milwaukee, Wis., 
eae Subcommittee of the Research and Machine Design Committee of 
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Savannah, Ga. 
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evaluations must be made on a common basis. The most 
useful information would seem to be based on final installed 
costs. This would include the basic equipment, freight, in- 
stallation, foundations, wiring, and piping integral to the unit 
as well as normal insulation, painting, etc. Freight rates, 
local conditions, and the limitations imposed by the specific 
project such as space, layout, etc., will frequently have a 
considerable effect upon the final installed cost. In spite of 
this, average installed costs are used with the thought that 
adjustments may be made to the estimated values for any 
unusual conditions known to exist. 

The first classification investigated was Vacuum-type save- 
alls. The primary problem encountered was the fact that no 
simple means of translating capacity to size was readily avail- 
able. Conditions from one installation to the next vary 
widely and have’such a pronounced effect upon the area re- 
quired to handle a specific volume of white water, that the 
expression of size or cost on the basis of volume to be handled 
was recognized to be impractical. This is true even if the 
critical variables such as fiber content, freeness, temperature, 
etc., are known. 

Consequently, the only available course was to plot size in 
terms of area against cost. These data would be useful only 


to those who through previous experience or special knowl- ~ 


edge had a pretty good idea of the size unit required to do the 
job in question. 

The following information was derived from one manufac- 
turer and covers the size range from 8 by 6 to 8 by 16. The 
cost of the installed 8 by 6 unit in rubber and cast-iron con- 
struction, including foundations, freight, installation, integral 
piping, wiring, and accessory equipment was estimated to be 
$49,500. As the face width was increased, the cost increased 
progressively to a figure of $67,000 for the 8 by 16 on the same 
basis. It is recognized that this gives a very flat curve, with 
cost variable as the 0.29 power of size, and this is explained by 
the fact that the increments in size were taken by varying face 
width at a fixed diameter. This was done as the 8-foot ma- 
chine is the predominant size in use. 

As noted above, the capacity of this type of saveall is very 
dependent upon furnish and operating conditions. Conse- 
quently, it is not possible to express these figures in terms of 
white water gallonage except in the most general sort of a way. 
For example, the 6 by 8-foot with roughly 150 square feet. 
might be expected to have a capacity of from 150 to 600 g.p.m, 
and the 6 by 16 with 400 square feet from 400 to 1600. This 
range could be narrowed somewhat if the type of furnish is 
taken into account, and it could be narrowed considerably, of 
actual drainage tests were conducted. The latter, however, 
appears to be beyond the scope of this type of analysis. - 

In the case of sedimentation savealls, the opinion was 
reached through consultation with one of the leading manu- 
facturers that a fair correlation did exist between size and 
capacity. This does not mean that all white waters have the 
same settling characteristics. 
the settling properties by the use of chemicals and operating 
techniques. At the same time, in the case of a poor settling 
stock, performance. standards might be reduced somewhat 
rather than to go to a larger size unit. Beyond a certain 
point increases in size are not usually justified by the resultant 
increases in performance. As pointed out above, the use of 
this type of information necessitates comprehensive knowledge 
of the operation of the various types of savealls and their 
respective suitability in various applications. 
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The usual practice is to adjust _ 


Since it was felt that sufficient correlation between size and 
capacity did exist, the following costs are based on white 
water gallonages. Estimates were made over the range from 
350 to 5000 g.p.m. which correspond to diameters of 20 and 
75 feet, respectively and a depth of about 16 feet. Roughly, 
the costs vary as the 0.6 power of the capacity. The range 
was $21,000 for the 350 gallon unit and $119,000 for the 5000 
g.p.m. These costs are for steel construction, and as in the 
other cases, represent complete installations. With concrete 
pee these costs would be expected to increase about 
5%. 

In order to determine whether or not any correlation existed 
between cost and available indices, 1940 costs were assembled 
for comparison. During this period an increase of about 20% 
was noted. Of the various indices available for comparison 
the Marshall and Stevens Index for Pulp and Paper Manufac- 
ture was considered to be the most applicable. 

Since 1940, it has increased from 85 to 165 or about 95%. 
This lack of correlation raises some questions as to the long- 
term value of this type of data. It should be pointed out, 
however, that costs estimates of this type are usually for a 
project rather than for one piece of equipment, and under these 
circumstances, variations tend to cancel. 

Marshall and Stevens as well as other sources consider 
their index to be quite reliable for the industry as a whole. 
However, they do not consider it to be entirely reliable for any 
one particular piece of equipment. 

The failure of this item to follow the index is considered 
largely due to the fact that the application of this principle 
to savealls is relatively new. It is natural that construction, 
engineering, research, sales, and administration expenses are 
unduly high in the early stages of product development, and 
costs therefore take considerable time to become adjusted. 

Flotation savealls were also investigated. Here, too, it 
was considered that capacity may be expressed in terms of 

ize, within the limits of accuracy of this study. Again, 
however, it should be recognized that operating costs and effi- 
ciency will vary widely with conditions. 


The installed costs of this type of saveall were computed 
over the range from 250 to 2000 g.p.m. in tile and corrosion- 
resistant materials excepting pumps and piping. These re- 
sults also plot as a straight line on log-log scale, except that 
there is a break in the curve at the 800 g.p.m. level. Below 
this cost is a function of-the 0.30 power of capacity and above, 
of the 0.41 power. Cost of the 250-g.p.m. unit was estimated 
to be 23,500 as against 50,000 for the 2000-g.p.m. size. It is 
not of too much significance to compare the changes in cost 
with an index over the past 10 years as design as well as the 
basis of sale has changed during this period. Purely as a 
matter of interest, however, the costs of the bare equipment 
were compared over this period, and it was found that the 
changes were not uniform with size. From 1941 to 1951, the 
250-gallon unit increased 80%, the 700-gallon 63% and the 
1200-gallon about 50% during which time Marshall and Ste- 
vens’ index increased 95%. If cost figures had been assembled 
in 1941, their use at this date corrected for the index 
would have introduced errors of 9, 15, and 27%, respectively. 

As stated above, however, such a comparison does not 
mean too much as the design changed during this period. 
The explanation for these variations is felt to be in the fact 
that prices were not stabilized during this period due to the 
relative recent development of the machine. The informa- 
tion on gravity-type savealls was to be prepared separately 
from this, but it is understood that this is not ready for pres- 
entation at this time. The feeling is, however, that the 
problems of cost estimation of this type would parallel those 
of the vacuum type. It is also expected that variations would 
follow the index better than the above types. 

In each of the types of savealls considered here, prices re- 
flect those of but one manufacturer. This is intended as a 
preliminary study to bring to the attention of the members of 
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TAPPI and this committee, some of the factors that are in- 
volved in a study of this type. It is felt that in most of these 
cases, prices are fairly competitive and that variations from 
manufacturer to manufacturer could be handled by either 
assigning limits or by plotting mean values. 

It is emphasized again that this study is in no way intended 
as a basis for comparison of the various types of savealls. 
Rather it is an effort to determine the feasibility of a program 
on the part of TAPPI to assemble cost data on the major 
elements of pulp and papermaking equipment. Comments 
as to the practicability of assembling data of reasonable accu- 
racy and as to the value of such data to the industry as a whole 
will be greatly appreciated. 

It should be recognized that this represents a project of 
considerable magnitude and will require a great deal of time 
and effort on the part of the participating members. If the 
cooperation and help provided by the saveall manufacturers 
are any indication of that which might be expected from other 
suppliers, however, this work will be minimized. 


LETTERS TO THE EDITOR 


TAPPI Dirt Count Charts 
To the Editor, Tappr: 


From time to time in this mill we experience difficulties 
in the reproducibility of the TAPPI dirt count. To help 
check our testing personnel, I should like to make up a series 
of dirt sheets with a known number of dirt spots of various 
diameters. To do this, I should like information as to how or 
where the dirt spots printed on the dirt estimation chart 
were printed, and how the actual diameters were checked. 
F. P. Mopen, Control Superintendent 
Anglo-Canadian Pulp & Paper Mills, Quebec, P. Q. Canada 


To the Editor, Tapp: 

The explanation of the original negative for the dirt estima- 
tion chart appeared in an article published in the Paper Trade 
Journal 114, No. 12: 61-62 (May 21, 1942) by Graff and 
Nihlin. 
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Prints from this negative are supplied to TAPPI by the 
Institute of Paper Chemistry. These prints, or rather a 
random sample from them, are checked for spot and bar areas 
by means of an eyepiece micrometer in a microscope. It is 
difficult to estimate the absolute border of an ink spot at 
higher magnifications but the areas are found to be well 
within the prescribed accuracy of 10%. 

I. H. Isenperc, Research Associate 
Institute of Paper Chemistry, Appleton, Wis. 


Identification of L-Rhamnose in Aspen- 
wood 


To the Editor, Tappr: 


Aspenwood consists of a complex mixture of carbohydrates 
and other materials. An estimate of the amount of the various 
constituents in the extractive-free wood can be made by 
employing the standard methods used in wood analysis. 


Analysis of Trembling Aspenwood Meal* 
(Oven-Dry Basis) 


Lignin, %.. PAE Teoh ne tent ate LO 
Holocellulose, %.. ene ee RY Coreen AERO Tene 86.4 
Ailphaccelluloser: [ira meri aor etre rae 53.9 
Rentosant a O7.m es saan tenet cient riers caer ae 19.1 
Uronic anhydride¢ (Gs CRBROB IE Gh ocodece aad oc 4.7 
UA Shap Wh ist AN eaten concen Bi Deak ea 0.4 


@ 40- to 60-mesh, alcohol- and water-extracted material. 

5(Calculated as xylan and corrected for hydroxymethylfurfural and uronic 
anhydride. 

¢ Calculated from the yield of carbon dioxide produced on boiling a sample 
with 12% hydrochloric acid saturated with sodium chloride. 

It will be seen that the pentosan content is calculated as 
xylan. This calculation is dependent upon the assumption 
that other pentoses or methylpentoses are either absent or 
present in small amounts only, and that the uronic acid 
derivative present yields the same amount of furfural on 
distillation with 12% hydrochloric acid as does glucuronic 
acid. 

We have hydrolyzed aspenwood meal with N sulphuric 
acid at 90° and have examined the mixture of sugars pro- 
duced by means of the paper chromatographic procedure. 
This mixture was composed in the main of xylose but it also 
contained galactose and arabinose and traces of other sugars 
provisionally identified as glucose and mannose and the sugar 
acid glucurone. Other sugars and L-rhamnose were also 
present in small amounts. The latter was isolated as the 
crystalline hydrate after extraction of the appropriate sec- 
tions of several paper chromatograms. The sugar showed 
[a]p + 9° (HO, ¢ 0.4), and formed a benzoylhydrazone melt- 
ing at 188° and not depressed on admixture with an authentic 
specimen. 

This is believed to be the first time that D-rhamnose has 
been isolated from an aspenwood hydrolyzate. It is present 
in small amount (less than 1%) and its function is unknown. 
The presence of this small amount of rhamnose will not 
vitiate the determination of the xylan content of the wood. 

J. K. N. Jonus, Visiting Fellow 
from the Unwersity of Bristol, Bristol, England 


J. R. Scoorrriter, Member TAPPI; graduate student, 
The Institute of Paper Chemistry, Appleton, Wis. 


Food Yeast from Sulphite Liquor 
To the Editor, Tappt: 


I was most interested in reading your very complete article 
entitled “Food Yeast from Sulphite Liquor,” published in the 
October issue of Tappt. 

On page 38A I noticed that the authors, describing the twin 
drum driers, indicated that the drums were 42 feet in diameter 
by 120 feet long. These would really be quite some drums to 
manufacture, ship or operate. We feel that you might be 
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interested in correcting this to 42 inches in diameter by 120 | 


inches long for the benefit of those who might not be quite as 
familiar with this type of drier. 

There is another point which you might be interested in 
clarifying which has to do with the designation of these driers 
as “twin” rotary driers. Purely as a matter of differentiation 
in name our company considers a twin drum drier as one in 
which the drums rotate away from each other at top. The 
driers where the drums rotate toward each other at the top are 
designated as double drum driers. We believe that the 
driers at the Lake State Yeast Corp. are of the double drum 
variety. Although this is merely a matter of nomenclature, 
to those who are familiar with this differentiation between 
types of driers, it might clarify the description somewhat. 

In general, however, we think that article was very well 
written and of considerable interest to the many people who 
have been following this whole subject. 

W. D. Kouuins, Manager, New York District 
Bufflovae Equipment Div., Blaw-Knox Co. 


Physical Tests of Structural Type Boards — 


To the Editor, Tappv: 


We have studied with considerable interest the Suggested 


Method T 1001 sm-51 for forming structural-type boards for 
May we say first of all how much we. 


physical tests of pulp. 
appreciate the valuable activities of this committee and the 


advances which have been made in the development of stand- : 


ard methods for structural fibrous materials. 


In connection with T 1001 may we suggest some minor — 


modifications in connection with the standard board machine. 


Our experience over a number of years has been that there isa 


tendency to uneven forms of the board unless adequate space ~ 


is left between the wire on which the sheet is formed and the 


drain. The standard board machine allows only 4 inches be- — 


‘tween these points and is connected direct to a 2-inch drain 


pipe. The board machine which we devised here a number of 


years ago has a drainage area beneath the deckle 7!/2 inches 3 


in depth and the same width as the deckle. It then tapers 
in the form of a cone a further 7!/, inches deep to a 2-inch 
drain pipe. The objection in allowing this much volume of 
drainage is to avoid any tendency to nonuniform drainage 
through the wire. 

We also prefer a circular board machine since in our experi- 
ence the corners of a rectangular machine tend to permit thin 
spots to develop. There may, however, be good reasons in 
connection with the cutting of test samples for devising a 
board machine 14 by 14 inches. 


If the committee wishes, we would be prepared to send — 


forward a drawing of the unit designed and used in this labo- 
ratory. We do not consider this by any means perfect but 
there may be some points in its design which may be of as- 
sistance. 

A. W. Mackney, Chief Chemist 


N. Z. Forest Products Ltd., Auckland, N. Z.. 


Kraft Digester Corrosion 
To the Editor, Tappi: 


Last Summer we had the pleasure to see Douglas Jones, 
C.P.P.A., here in Stockholm, during his very short visit to 
Sweden. We had then the opportunity to discuss the sulphate 
digester corrosion problem briefly. Recently we got a letter 
from Dr. Thiesmeyer, Montreal, in which he told us about 
the Canadian committee and outlined the planned work. He 
assured us of their desire for close cooperation in these mat- 
ters of mutual interest and believed that coordination in re- 
search begins at the planning stage, and does not consist 
simply of an exchange of technical reports after the work has 
been done. 
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: Our corrosion committee discussed these matters at a meet- 
ing, October 26, and decided to send information to the 
TAPPI Digester Corrosion Subcommittee and to the corre- 
sponding Canadian committee regarding the membership of 
our committee, our work program, and the preliminary re- 
sults, which we so far have gotten. i 

Previously a subcommittee to our sulphate committee has 
been studying the corrosion problems in sulphate mills. 
The result was published by C.-G. von Essen in Svensk Pap- 
perstidn 52: 549 (1949). 

The representatives for the sulphate industry considered, 
however, that the work on these problems had to be continued 
and more intensified. Thus in the beginning of this year a 
special sulphate corrosion committee was appointed with 
N. Wegner as Chairman. This committee, which is a tech- 
nical advisory committee, has the following members: 


N. Wegner, Fredriksberg, Chairman 
G. Edling, Stockholm 

C.-G. von Essen, Vaja,-Dynis 

C. G. Geijer, Amotfors 

R. Hellerqvist, Ostrand 

E. Hagglund, Stockholm 

E. Rudberg, Stockholm 

C.-U. Willers, Strémsnasbruk 

L. Stockman, Stockholm, Secretary. 


Dr. Hagglund is Director of Research at this Institute; 
Dr. Rudberg is Director of the Metallurgical Institute, and 
Dr. Edling is in charge of one department of the Swedish 
Steam Users Association. The other menbers with exception 
of the Secretary are representatives for the sulphate industry, 
especially from sulphate mills with bad digester corrosion. 

There are also four associate members from two iron works, 
Avesta and Uddeholm, and also from two manufacturers of 
are welding electrodes, ESAB and ASEA. 

The main problem, which had to be attacked immediately, 
was that of sulphate digester corrosion and the work program 
was therefore concentrated on this matter. The experiments 
are carried out here at the laboratory in close contact with the 
industry. So far, the personnel is very limited, being only 
two people with the secretary as supervisor. 

We wished to start the work without any preconceived 
theories, except the fact that we knew from earlier investiga- 
tions made here at the laboratory, that the concentration of 
sodium sulphide definitely has an effect on the rate of corro- 
sion. The increase of the sulphidity during the last years can- 
not, however, explain the tremendous increase in corrosion, 
so we decided to try to find out the influence of various com- 
ponents of the white liquor on the rate of corrosion. On the 
other hand, there are many indications that the steel com- 
position of the digester shell also plays an important role. 
The work program also includes therefore experiments on 
steels with various concentrations of Si, C, and Mn. 

In order to determine whether the white liquor composition 
had any effect or not, we made corrosion tests using white 
liquors from eight different mills. The concentration of 
sodium sulphide was corrected and made equal in all the 
liquors in order to eliminate the influence of the sulphide. 
The uncorrected composition is given in Table I. It will 
also be seen from the table that the rate of corrosion is vary- 


Table II 


Corrosion per 


Na2S8203, g./l. cook, g./m.? 
0.0 8.1 
ail 15.4 
5.0 21.8 
10.0 2300 
15.0 24.0 
Addition of sulphur, 0.5 g./I. 29).2 
Without addition 20.8 


ing within a very wide range. It may be mentioned that mill 
A is the Swedish sulphate mill with the most severe corrosion 
problems. The opposite is true for mills B and F. 

Although the variables in the liquor composition are many, 
we found it probable after having studied Table I, that the 
thiosulphate content could have some effect. In a separate 
run we varied therefore only the concentration of this sub- 
stance. The result may be seen in Table II, which also in- 
cludes a test without and one with an addition of 0.5 g. of 
sulphur per liter. 

It is obvious that the thiosulphate and sulphur and pos- 
sibly also other constituents of the white liquor will have a 
pronounced influence on the rate of corrosion. The work on 
this and also on steel composition will continue. 

It is our desire that the work on these matters in Canada, 
U.S.A., and Sweden will be continued in closer cooperation. 

I hope that I will have the opportunity to discuss these 
things with you personally later on. I expect to arrive in the 
States near the end of January, 1952. 

LENNART STOCKMAN, Swedish Forest Products 
Research Laboratory, Stockholm, Sweden 


Cuprammonium Disperse Viscosity Test 


To the Editor, Tappt: . 


You probably are familiar with the fact that for some years 
one of our standard offerings to the pulp mills has been a group 
of four viscosity reference oils used for calibration of viscosity 
tubes in the cuprammonium disperse viscosity test of pulp. 

These offerings were originally made some years ago after 
we had been requested to furnish such a need of the mills by 
several of those prominent in your membership. Following 
our announcement of their availability, an editorial notation 
appeared in your Journal advising the membership where they 
might obtain those oils. 

A number of years have passed since the occurrence of our 
first offering and we have never found the business of supply- 
ing these oils highly profitable because of the fact that so 
few of the mills find occasion to use them. It is true that we 
do receive occasional orders, but it is rare in any one year that 
we sell more than 20 to 30 quarts among the several types 
offered. 

It would have been our purpose to continue this service at 
very close to the original price designated some years ago, but 
we recently have been faced with very heavy cost increases 
and, unless those increases may be borne in a new price struc- 
ture and may prove of commensurate value to the small group 
of those who have employed our standards, we likely will be 


Table I 
2 Grams per liter 

White liquor A B Cc F G H 
42.1 B78 Bie 43.6 42.8 25.7 50.7 33.8 
Saath 109.2 100.4 98.5 96.8 94.4 86.0 98.8 103.6 
Na,CO 46.1 31.3 30.0 41.6 42.9 31.2 343 28.9 
Na,SO, 17.6 17.6 17.4 18.7 20.19 18.2 16.8 17.6 
Na,SO; 0.76 158 0.00 0.01 0.69 0.34 1.67 120 
Nacl 398 5.15 374 2°89 360 4.29 5.69 351 

SiO 0.23 0.11 0.21 0.24 0.14 0.02 0.06 
NanS.0s 10.28 761 5.91 3.42 2.74 2.33 715 8.87 
0 

FeO; 0 31 

0.22 0.26 0.50 0.01 0.21 0.49 0.07 
Coen em, day 47.6 10.3 21.6 24.8 23.8 71 13.0 27.9 
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obliged to discontinue their supply. Before reaching a de- 
cision in the matter, I have felt it well to draw this to your at- 
tention and ask if you will either advise us directly from your 
office or submit the question to those in the organization who 
would most likely have occasion to desired continued avail- 
ability of those standards. 

Miron I. Hartman, President Hartman-Leddon Co., 

Philadelphia, Pa. 


To the Editor, Tappv: 


Milton I. Hartman of the Hartman-Leddon Co. wrote in 
with regard to four viscosity reference oils used for the cali- 
bration of viscosity tubes in the cuprammonium disperse 
viscosity testing of pulp. 

We have a subcommittee of TAPPI now working on the 
revision of viscosity methods and, as far as the official recom- 
mendations of the new standard are concerned, they are not 
likely to contain a reference to the oils referred to by Mr. 
Hartman. However, they may still find use by various mills 
as a practical standard for their viscosity work. The type of 
viscometer which will be finally recommended by the commit- 
tee is now under discussion and we cannot make a decision 
until a research project has been completed at the Paper In- 
stitute. However, it seems likely that when the work is com- 
pleted the standard will recommend the use of a Bureau of 
Standards reference oil for the checking of the instrument. 

The price increase which was suggested in Mr. Hartman’s 
inquiry seems to be a logical solution to the present problem. 
The oils will undoubtedly continue to be used at the same 
rate as they are now despite any price increases. 

In conclusion, we would say that the official TAPPI stand- 
ard is not apt to go back to reference oils other than those from 
the Bureau of Standards. However, mill methods and control 
methods may rely upon secondary standards. 

A. S. O’Brizn, Chairman 
Chemical Methods Committee 


To the Editor, Tappv: 


In reference to the letter from the Hartman-Leddon Co. 
it would appear from the note in the third column of T 206 m- 
44, Cuprammonium Disperse Viscosity of Pulp that arrange- 
ments were made with H.-L. Co. to furnish mineral oil refer- 
ence standards for calibration. This method is now under the 
jurisdiction of the Chemical Methods Committee although it 
was probably originally set up by the Pulp Testing Commit- 
tee. I believe it has been under consideration for revision for 
several years, but no action as yet. 

In any event I should think the H.-L. Co. is entitled to 
charge whatever they consider to be a fair price for the cali- 
brating oils, and if there is not sufficient demand, to discon- 
tinue them. This would not be fatal to the method, as the 
preferred procedure of calibration (as stated in the method) 
is with glycerine. The oils are merely more convenient. 

RoGER C. GriFrFin, Chairman 
TAPPI Standards Committee 


To the Editor, Tappt: 


I thank you for your letter with its various enclosures. 

Continued sale of the oils involved in the viscosity measure- 
ment has not been a very important factor from our stand- 
point. I probably mentioned in my previous letter that the 
annual volume requirement was far less than originally antici- 
pated. 

In view of that condition as well as the statements of the 
enclosures with your letter, we most certainly shall not plan 
to go further in the matter upon the basis of the recently 
highly advanced costs. We shall plan to continue making 
available three of the four offerings which are still in our 
stock. Likewise, upon the occasion of any future orders for 
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View of new additions, Fuji Mill, Honshu Paper Co. 


the one type of oil which would require replacement were we 
to continue its supply, we shall write to each such mill at- 
tempting to place an order with us and shall inform it of the 
current status and the likely future status of withdrawing all 
offerings of these oils. If you feel it desirable to inform your 
membership through the editorial columns of the Journal, 
there certainly would be no objection to your so doing inso- 
far as our interests are concerned. 

Mitton I. Harrman, President 

Hartman-Leddon Co. 


Honshu Paper Mfg. Co. Developments 
To the Editor, Tappv: 


I wish to thank you personally and sincerely for the valuable 
information you have been sending us from time to time. 
Your periodical publications are found very useful not only 
for our technical men, but also for us management people. 

Recently so many Japanese chemists and engineers who 
are engaged in the Japanese paper and pulp industry have 
visited your country. They have brought home with them 
your up-to-date know-how and some of these technical im- 
provements have already been adopted in our mills. 

However, on account of linguistic handicap as well as of 
conservative characteristic of Japanese people, our tech- 
nicians are very slow in responding to your call (dated July 27, 
1951) in sending in their reports on their findings. 

Honshu Paper Co. has completed its one-year expansion 
program at Fuji Mill by the end of last August. Two 15-ton 
digesters and one 102-inch fourdrinier paper machine and 
four 10-ton B. & W. boilers, all of domestic design and manu- 
facture, are installed, resulting in a monthly production in- 
crease of 2,000,000 lb. of paper and 1500 tons of sulphite pulp. 

Yosuio Icurkawa, Director 
Honshu Paper Mfg. Co., Ltd. 


Machine at Fuji Mill, Honshu Paper Co. 
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LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel, and Events 


ee ere 


Chicago 


The Chicago Section on November 19 joined with the 
Folding Paper Box Association of America in conducting 
an afternoon and evening meeting of folding cartons, with 
particular attention to greaseproof boards, papers, coatings, 
films, and foils. The meeting synchronized with the regular 
monthly meeting of the Chicago Section of TAPPI and was 
held at the Chicago Bar Association Headquarters, Chicago, 
Ill. Well over 200 were in attendance, with folding carton 
men from as far west as the Pacific Coast and as far south 
as Louisiana attending. Program arrangements were under 
the direction of W. D. Hall, Research and Technical Director 
of the Folding Paper Box Association, and of Peter J. Trucano, 
Chief Chemist of Morris Paper Mills, as Program Chairman 
of the Section. 

Vance V. Vallandigham of Kelco Co., as Chairman of the 
TAPPI Chicago Section, presided, and F. D. Long, Technical 
Director of Container Corp. of America and Chairman of the 
Research and Technical Committee of the Folding Paper 
Box Association, was moderator. 

In opening the session as moderator, Mr. Long said that 
perhaps the approach of seeking a perfect material from the 
greaseproof standpoint was a mistake. Instead, it might be 
best to view the problem from the standpoint of actual use, 
where sometimes protection is required for only a few days, 
as contrasted with other instances where longer protection 
is required. This opens the way for many papers, coatings, 
films, and other materials and processes. He pointed out 
that the all-purpose grease-resistant material might well be 
too expensive for consumer packaging. He then introduced 
the speakers, who, together with their subjects, were as 
follows: 


Polyethylene Coatings, by L. E. Whitmore, Bakelite Co., 
Chicago, Ill. 

Greaseproof Papers and Laminations, by M. L. Downs, Thil- 
many Pulp & Paper Co., Kaukauna, Wis. 

Aluminum Foil and Paper Laminations in Packaging, by A. I. 
Totten, Jr., Director of Research, Reynolds Metals Co., 
Richmond, Va. 

Special’ Greaseproof Method and Formulation, by Dr. D. R. 
Erickson, Consultant, Kalamazoo, Mich. 

Survey of Greaseproof Boards and Papers, by A. T. Luey, 
Sutherland Paper Co., Kalamazoo, Mich. 

Greaseproof Requirements (the consumer viewpoint), by H. T. 
Spannuth, Wilson & Co., Inc., Chicago, II]. 


Group at the November meeting of the Chicago Section 
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Polyethylene Coatings. Mr. Whitmore mentioned the 
general characteristics of polyethylene as including relatively 
high gas transmission rate, but relatively low moisture trans- 
mission rate, affording good properties for packaging fruits 
and vegetables, where escapage of gas may be advantageous. 
Since 1945, he said, polyethylene resins have found wide 
acceptance in packaging either as modifiers for paraffin wax, 
as unsupported thin films, or as thin films laminated to papers 
or boards. Grades range in molecular weight from approxi- 
mately 7000 to as high as 24,000 commercially, with small 
samples of higher and lower grades available for development 
work. 

Its chemical] inert nature makes it difficult to compound 
with other materials and it is not wholly compatible with 
itself. It is most closely com- 
patible with paraffin wav. 
However, polyethylene modi- 
fied wax mixtures may be 
effected using conventional 
equipment, without major 
alteration. This combination 
adds to flexibility and the 
result has some of the proper- 
ties of both materials. 

Polyethylene coatings on 
board or paper are applied 
either by a hot melt method 
or an extrusion lamination 
method. The extrusion lam- 
ination method involves, 
first, the extrusion of a film, 
and second, the immediate 
lamination to a web of board 
or paper. In certain cases, a third method involving appli- 
cation from hot solution is being used. For this purpose, 
polyethylene, Mr. Whitmore said, is soluble in commercial 
solvents, including toluene, at a temperature of about 90°C. 
With either method, it was found that higher molecular 
weights of polymers slowed operations so that lower molecular 
weights have been used with best results. 

Mr. Whitmore said that polyethylene was not the answer 
to all problems of producing greaseproofness; that its grease- 
proofness was relative; but that the material took a long step 
toward a completely satisfactory material. He believed that 
the vinyls have a very definite place in the greaseproof pic- 
ture. Yet, he felt that polyethylene would open a whole 
new field of applications. He believed that polyethylene 
and the vinyls would finally settle down to certain definite 
applications. 

In closing, he said that polyethylene as a paper or board 
coating makes possible the production of packages with 
physical characteristics not heretofore possible with any 
previously known coating material. Particular advantages 
when used in conjunction with wax, he mentioned as: (1) 
resistance to grease transfer before and after conversion, (2) 
good moisture-vapor-transfer resistance, (3) good heat sealing 
properties, and (4) good flexibility. 

Greaseproof Papers and Laminations. Mr. Downs said 
that, with more than one method of solving the greaseproof 
problem, glassine and greaseproof papers provide some of the 
less costly methods of attaining the goal, because these sheets 
can frequently do the required job for 30 to 50% of the cost 
of competitive materials. The results are not as absolute 


F. D. Long, Container 
Corp. of America 
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L. E. Whitmore, Bakelite M. L. Downs, Thilmany 


Corp. Pulp & Paper Co. 


as might be obtained with some other materials but he pointed 
out that the cost of materials that would give absolute pro- 
tection frequently are too costly for the product in question. 

Both glassine and greaseproof papers were described by Mr. 
Downs as made from pulp (sulphite or kraft) that is treated 
to result in high pentosan and low alkali-cellulose content. 
Both are given long beating time, particularly in connection 
with glassine so that the freeness is very low and the result is 
more or less a cellulose jell. The result is a slow-running sheet 
with very close formation and, although a standard four- 
drinier is used, the wet end is modified to get faster drainage. 
The foregoing would result in a greaseproof sheet and, if 
glassine were desired, the sheet would be remoistened and 
then supercalendered with pressures of 1500 pounds using a 
stack of steel and cotton rolls. Thus, glassine is merely 
a transparent form of greaseproof paper although it is more 
greaseproof because it is more compact. With glassine, 
grease transfer is mainly through pinholes or through capil- 
larity at points of raised fibers. 

Mr. Downs explained that the turpentine test for evaluating 
greaseproofness was developed because it was a convenient 
test that could be made in the mill by operating men. While 
the test does not exactly parallel the greaseproofness of a 
sheet, it gives a quick and good indication. Of course, he 
pointed out, the turpentine test should not be used for sheets 
which are soluble in turpentine. 

Commonly used glassine and greaseproof sheets in the 
board industry are 25-30 pounds basis (24 X 36—500), 
which are readily available, with other weights also available. 
Many of the sheets are opaqued with titanium dioxide to 
cover up the chipboard to which the greaseproof sheet may 
be laminated. These papers are also frequentyl used in 
colored form on folding cartons or in corrugated forms for 
bakery goods. In laminating to board, aqueous adhesives 
are not ordinarily used because they cause glassine and grease- 
proof to swell and to reverse the properties, but aqueous 
adhesives in modified form (possibly of higher viscosity) can 
be used. 

Frequently, also, Mr. Downs said, micro waxes are applied 
to the films to lend moisture-vapor resistance or other prop- 
erties. Furthermore, because of the hardness and evenness 
of caliper of glassine, it is sometimes used in lamination with 
board where it is desired to achieve an even wax barrier on 
the board, even though glassine itself might not otherwise 
be indicated. In laminations, different adhesives (dextrines 
or waxes) are used, depending upon the properties desired in 
the finished board or box. , 

Other paperboard container uses, where the glassine or 
greaseproof paper is used in the form of inner bags, lamina- 
tions to the board, outer wraps, etc., were mentioned by Mr. 
Downs as cheese, baked goods, meat products, and many 
others and it is also used where a “‘pick-free’”’ surface is de- 
sired, 
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Aluminum Foil and Paper Laminations in Packaging. Mr. 
Totten said that, while but a small portion of aluminum !s 
devoted to foil-paper laminants, the aluminum value for this 
purpose represents a market of about $15,000,000 and 70% 
of the foil is laminated to board and paper. The lamination 
is usually due to the fact that the foil is delicate and needs 
the support of the paper at the same time that the lamination 
makes possible use of a thinner foil. An example is the 
widespread use of foil and glassine or greaseproof paper for 
wrapping margarine and butter, using thermoplastic adhe- 
sive. He said that margarine people will conserve about 
10 million pounds of product per year, product that would 
otherwise spoil, by using this wrap. 

In connection with the paperboard containers, Mr. Totten 
said that there are many applications possible in combination 
with foil combinations. One mentioned was a bag or liner 
of two sheets of foil laminated to a thin sheet or paper, re- 
sulting in high resistance to moisture-vapor transfer. An- 
other was the use of foil or a lamination as the outer wrap of a 
fiber can, which not only results in high MVT resistance, but 
greatly improves the appearance from a marketing standpoint. 
Foil or its laminants can also be used as carton inner- or 
overwraps and common examples mentioned were dried 
fruits and the overseas shipment of cartons of cigarettes. 
Foil wrapped cartons for photographic film shipped overseas 
have so added to protection, Mr. Totten said, that they have 
eliminated need for imprinting the photographic film expira- 
tion date. He also mentioned possibilities of vinyl and foil 
Jaminations for grease resistance. 

Particularly in connection with folding cartons, Mr. Totten 
said that overwraps and laminations to the board itself have 
materially promoted folding cartons, opening new fields for 
use. Many of the advantages are decorative with aqueous 
adhesives used for lamination. On the other hand, wax 
laminations furnish additional MVT resistance because the 
wax fills up any pinholes there may be in the aluminum. 
Protective packaging jobs of foil and cartons mentioned were 
cigarettes, ball bearings, and cartons for mailing matches. 

Mr. Totten felt that there was room for further develop- 
ment, as a part of the carton or as inner and outer liners, 
despite the fact that aluminum is a short material, as evi- 
denced by the fact that it is subject to the Controlled Materials 
Plan. However, he thought it obvious that if a carton using 
aluminum could be developed that would save large quanti- 
ties of metals in the form of another container, then the 
Government would look with favor upon allowing the small 
quantity of aluminum that might be required for the new 
development. He also felt that many such developments 
would remain in use after the present emergency. 

He mentioned as reasons why aluminum fits in well with 
folding cartons the facts that aluminum is relatively free of 
pinholes, it can be bent sharply (when annealed) without 
fracturing, it is nontoxic, and it has high resistance to grease 
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and moisture-vapor transfer. He believed that the full 
possibilities have not been exploited, and he said that the 
aluminum industry would be glad to cooperate in such devel- 
opments. 

Special Greaseproof Method and Formulation. Dr. Erickson 
said it has long been known that many polymers, if they could 
be placed in a continuous film on board or paper, would 
result in complete greaseproofness. The difficulty has been 
that the porous nature of the sheets has resulted in drawing 
the solvents and polymers into the sheet, resulting in im- 
perfect films. Possibilities mentioned were- plasticized 
resins for hot melt applications and polyethylene. However, 
most of Dr. Erickson’s paper was devoted to a new method 
of greaseproofing by precipitating a polymer that is insoluble 
in water and preferably ‘in other solvents in such a manner 
so that the polymer remains on top of the sheet in a continuous 
film. He said that alkali soluble hydroxyethyl cellulose 
seems to be such a material; it is soluble only in dilute aqueous 
sodium hydroxide and can be precipitated from its solution 
and neutralized by contacting with any aqueous acid salt or 
ammonium salt solution. By this means, the solution is 
transformed to a continuous solid film and the contained 
water is simultaneously released as free water. The water 
can then be squeezed and dried out in the normal] manner. 

This is referred to as the precipitation method of coating, 
resulting in films of about 0.001. The resulting board or 
paper stock is similar to one laminated with a thin sheet of 
P.T. Cellophane, having resistance to grease, oil, and solvents 
and presenting an excellent barrier to oxygen and CO, trans- 
mission. Low temperature flexibility and MVT resistance 
were described as no better than for cellophane so that thin 
films of lacquer or resin should be applied for high MVT 
resistance and these films may be as low as 1/2 pound per 
M square feet because the solvents cannot penetrate the 
Hydroxyethyl Cellulose (H.E.C.) surface. 

Moreover, Dr. Erickson reported, concentrations up to 
80% clay or pigments do not seem to affect, H.E.C.’s prop- 
erties as barrier to oils, waxes, and solvents. Also, the 
highly pigmented coatings have good covering properties, 
resulting in surfaces with remarkable printing qualities, even 
for letterpress. The printing and adhesive problems with 
such materials are similar to those with cellophane; that is, 
if the coating is pigmented, there is little problem with adhe- 
sives or printing and, if it is not pigmented, the problems 
are the same as for cellophane. The reverse roll type of 
coater has proved most satisfactory for this type of coating, 
Dr. Erickson said. , 

Survey of Greaseproof Papers. Mr. Luey gave a classifica- 
tion of grease resistance by end uses; covered methods of 
testing or evaluating grease resistance; listed materials avail- 
able or in use at present; and presented the general cost 
picture in connection with different materials. — 

Greaseproof Requirements. Mr. Spannuth said that grease- 
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proofness in packaging should signify more than protection 
of appearance from migration of the fatty substance. It 
should mean economical, convenient, and attractive packag- 
ing so that the qualities of the product are adequately pro- 
tected as related particularly to the fatty ingredient. This 
should also be achieved with proper perspective to other 
requirements for good packaging. 

This may call at times, he said, for material free of pro- 
oxidant effect or even give antioxidant effect and other re- 
quirements might be (1) barrier to oxygen or odors, (2) 
possibly permit passage of odor, (3) opacity to light or permit 
passage of certain wave lengths, and (4) give support, in- 
sulate, or conceal limited soakage. He then gave some as- 
pects of fat deterioration, covering the effects of oxidation, 
certain printing inks, absorption of odors, rust in metallic 
items in packaging, and many other critical conditions that 
arise in the packaging of fatty items. 

WarrEN R. Pricn, Publicity Chairman 
Chicago Section 


Lake States 


The second Lake States TAPPI meeting of the 1951-52 
season. was held in Wisconsin Rapids, Wis., on the afternoon 
and evening of November 15. The formal meetings were 
preceded by a well-organized visit through the semichemical 
plant, the sulphite mill, the bleach plant, and the paper mill 
of Consolidated Water Power and Paper Co., Wisconsin 
Rapids Division. An afternoon panel discussion on Hardwood 
Utilization was held-at the Elks Club, Wisconsin Rapids, 
with C. R. Faulkender, Technical Director of Hoberg Paper 
Mills, in charge of the program. This was followed by a 
dinner at 6:30 and a talk by M. N. Taylor, Executive Direc- 
tor of Trees for Tomorrow, on the over-all objectives of that 
organization. Abstracts of the papers are as follows: 

Paul West, Pulp Mill Superintendent, Thilmany Pulp 
and Paper Co., Kaukauna, Wis., discussed Pulping of Hard- 
woods by Modified Soda Process. 

Thilmany has pulped hardwood by the kraft process, but 
kraft hardwoods, especially poplar, are not too good for their 
particular papers. Around 4% of their wood consumption 
is poplar, which they have used straight or mixed up to 20% 
of the wood furnish in regular kraft cooks. Poplar kraft did 
improve the mullen, made beating easier, and sometimes did 
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not hurt the tearing strength of the finished paper because 
of the easier beating. 

In 1945-46 they needed some soda pulp and tried bleaching 
kraft poplar with conventional 2-stage bleach. Results of 
this 2-stage bleaching were not too good. In 1947-48 they 
cooked some poplar with NaOH only and returned the spent 
liquors to their regular kraft recovery. Commercial 50% 
caustic was placed in regular white liquor storage, from which 
it went to the measuring system where it was diluted with 
water and sent to the digester. It was calcualted that ap- 
proximately 80% of the NaOH charge was returned to the 
kraft recovery. 

They found that the modified soda poplar pulp was much 
easier to wash and handle than regular kraft poplar, per- 
mitting them to make around 50 tons per day of bleached 
soda poplar as compared with only 25 of bleached kraft poplar. 
The soda pulp was better for soft, bulky sheets. 

Pulping and bleaching data on Thilmany’s bleached poplar 
kraft compared with their bleached poplar soda are given in 
Table I. 


Table I 
Bleached Bleached Soda 
poplar poplar + or — 
kraft soda % 
Pulping: 
Wood, cords/digester 8.5 8.5 
Chemical 
Total volume, gal./digester 4000 5000 =-25 
White liq. or 50% NaOH, 
gal./digester 2600 800 
Black liq. or water, gal./ 
digester 1400 4200 
Active Na2O, lb./digester 2600 3900 +50 
Steaming 
Pressure, p.S.1. 110 110 
Time, min. 100 100 
Permanganate No. 
Blow 15.5 Tis 
Wet machine ils 10.0 
Yield 
Tons/digester 4.50 3.75 —18 
Active Na2O, Ib./ton 580 1040 +80 
Bleaching: 
Ist Stage 
Cl, /ton 165 
% Cle 8.25 
Time, min. 57 
2nd Stage 
Cl./ton (hypochlorite) 25 95 
% Cle 1.25 4.75 
Time, min. 120 105 
Temperature, °F. 100 100 
Total % Cle 9.50 4.75 —50 
G.E. brightness 68 73 Sieaeo) 


Hugh Miller, Pulp Mill Superintendent, Green Bay Paper 
and Pulp Co., Green Bay, Wis., discussed Semichemical 
Pulping of Hardwood. This paper will be published later. 

Henry Grabowski, Sulphite Superintendent, Falls Power 
and Paper Co. (Division of Scott Paper Co.), Oconto Falls, 
Wis., discussed Sulphite Pulping of Hardwoods. 


Hardwood Sulphite?Pulping} 


In the preparation for this paper, Mr. Grabowski sent 
questionnaires to all the sulphite mills in Wisconsin asking 
for their production figures on hardwood sulphite per year 
from 1946 through 1950 as compared with their total un- 
bleached sulphite production. The replies from 11 different 
mills in Wisconsin showed that hardwood sulphite constituted 
15.9% of the total unbleached sulphite production in 1946 
and has risen to 22.2% in 1950. A total of around 450,000 
tons per year of hardwood sulphite is now produced by these 
Wisconsin mills. 


At the Falls Paper and Power Co., the total capacity of 
their mill is around 90 tons per day of hardwood compared 
with 70 tons per day of softwood sulphite. This is chiefly 
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due to the higher yields of hardwood, but is also influenced 
by screening and other problems peculiar to their equipment. 

Six out of the 11 mills replying cooked their hardwood 

separately. Among the advantages for cooking separately 
are the following: 

1. Hardwood can be pulped at a maximum temperature 
about 10°C. lower than softwood sulphite. In a mixed 
charge, there is the possibility of overcooking the hard- 
wood and undercooking the softwood. This leads to the 
possible serious economic loss of valuable softwood fibers 
in the screenings. ‘ abel 

2. By cooking hardwood separately, there is more flexibility 
in the percentage of hardwood sulphite to be used in 
furnishes for various grades of paper. 


Against cooking separately are the following: 


1. Ifslush systems are used, large storage capacity is required 
for separate cooks of hardwood and softwood sulphite. 

2. If the pulp mill capacity is smaller than that of the paper 
mill, the hardwood and softwood can be cooked together 
and various furnishes in the paper mill can be arranged 
by adding various amounts of purchased pulps, either 
hardwood or softwood as desired. 


Mr. Grabowski presented some of their operating experi- 
ences with hardwood sulphite at the Falls mill. Hardwood, 
especially poplar, is not as scarce as softwood such as spruce. 
Rough poplar is quite available. There is some peeled poplar 
but it still may need considerable cleaning. They experienced 
about 11% shrinkage in running rough poplar through their 
barker and may have to cook a bit more drastic to take care 
of some bark that is not removed. However, the wood room 
capacity is higher for hardwood than softwood. 

They find that hardwood chips catch fire more easily in 
the bins than softwoods. This is aggravated by the fact 
that they use superheated steam for dislodging chips. 
this procedure, they can store only one half as much poplar 
chips as spruce chips in a bin. 

For cooking poplar by the sulphite process, they use chip 
packing, forced circulation, hot acid system, and indirect 
cooking. A typical schedule is 3 hours to 135°C. (90 p.s.i.) 
and a total cooking time of 8 hours (9 hours cover to cover). 
Acid concentration is 6% total of 1.1-1.2 combined. With 
this schedule, they obtain a permanganate number of 9.0. 

With hardwood sulphite they experience considerable 
foaming on the decker. 

In bleaching, they must have good control of pH and tem- 
perature in order to maintain strength. They are shooting 
for a pH of 7.0 in the finished pulp with a maximum tempera- 
ture of 39°C. in the low density hypo stage. 

They have found that unbleached poplar sulphite pulp, 
especially when fresh, changes color rather easily. The addi- 
tion of alum at the beaters may turn the pulp quite red or 
contamination from lime dust may send it to the green side. 
Aging of this pulp helps color stability. 

They have used up 85% bleached poplar sulphite in a 
toweling furnish and up to 75% in a tissue furnish. 

George J. Brabender, Assistant to Vice-President for Re- 
search, Marathon Corp., Rothschild, Wis., discussed Cooking 
and Bleaching of Hardwood Kraft. 

Marathon Corp. cooks hardwood only in its Canadian mill, 
where they have found their timber rights contain about 50% 
hardwood, one half of which is aspen. This aspen is larger 
and of higher density than our aspen and is obtained in high- 
grade, relatively pure stands. They are cooking hardwood 
mixed with softwoods because it is very difficult to wash a 
straight hardwood cook ‘on their brown stock washer. 
seldom cook less than 20-25% softwood in their “essentially 
hardwood” cooks for this reason. 

Marathon has found that the strength of their bleached 
poplar kraft from the aspen in their Canadian holdings 
approaches the strength of bleached hemlock sulphite from 
this area. Some typical pulping data on hardwood kraft 
(essentially aspen) compared with softwood kraft (mixture 
of spruce, balsam, and jack pine) are as follows: 
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They ~ 


With ~ 


Table II. Marathon of Canada 


4 Hardwood Softwood 
Active alkali 13% 18 

KMn0O, No. of pulp 1112 17 4e 

Yield by weight 53-54% 43-44% 

Wood density 23 lb./cu. ft. 27-28 lb./cu. ft. 


The yield by weight from hardwood is considerably higher 
than it is from softwood. However, the lower density of the 
hardwood makes the yield per cord correspondingly lower for 
aspen. 

Balm of Gilead does not give as high quality pulp as aspen, 
although the yield is about the same; the fibers are shorter. 

Marathon has not cooked birch in its Canadian mill, be- 
cause the high density of this wood when wet gives excessive 
sinkage on river driving. They may bring some in by truck 
after their permanent logging camps are established. Birch 
is hard to bark but gives high quality and yield. Density 
is high at about 31 pounds per cubic foot and gives yields 
in the neighborhood of 53-54% by weight. For a given 
amount of pulp, the amount of wood required would be in 
the ratio of 1.4 cords of birch to 1.8 cords of aspen, spruce, 
or jack pine. Birch should be OK for hardwood pulping if 
the above difficulties can be overcome. 

One very important difficulty in cooking hardwoods by the 
kraft process is their effect on liquor recovery. The fact 
that hardwood gives better yield means that there will be lower 
dissolved solids in the liquor sent to recovery (approximately 
0.8 pounds dissolved solids per pound of pulp for hardwood 
compared to 1.3 pounds of solids per pound of pulp for soft- 
woods). This means that there is about 50% more dissolved 
solids from softwood than hardwood, which makes it difficult 
to keep the fires in the recovery furnace going on long runs of 
hardwood. 

A typical Marathon hardwood kraft is cooked at a mavxi- 
mum temperature of 170°C. (340°F.) for 3 hours to 3!/, hours. 
This pulp is then bleached in an 8-stage bleach plant to a 
brightness of 82-84%. Bleaching is satisfactory if 20-25% 
softwoods are in the pulp to facilitate washing, etc. Cleanli- 
ness of this pulp is satisfactory. 

It handles satisfactorily over their pulp driers as long as 
25% softwood is present. 

C. K. Textor, in charge of Pulp and Paper Division, Bauer 
Brothers Co., Springfield, Ohio, discussed Development in 
the Refining of Hardwoods. 

This paper will be published later. 

Trees for Tomorrow was the topic of M. N. Taylor, Execu- 
tive Director of Trees for Tomorrow, Inc., at the dinner 
meeting. 

Mr. Taylor’s remarks follow: 

“T am indeed happy to appear before this topflight group 
of technical men from the paper industry of the Lake States 
and report on the semipublic program of Trees for Tomorrow, 
Inc. 

‘During the past eight years this program has been di- 
rected toward laying down a workable pattern whereby in- 
dustry could project good forestry among private landowners, 
schools, clubs, and entire communities, without duplicating 
what is already being done in this field by public agencies. 

“Because you deal with facts and figures, and because you 
have more than an academic interest in forestry, I felt you 
would be primarily concerned with techniques applied to 
accomplish our objectives. 

“The subject of your seminar today was hardwood utiliza- 
tion. The topic itself points up the giant strides that have 
been made since the time timber was considered a single- 
purpose raw material for the production of lumber. These 
strides establish a hypothetical slide rule with which to 
calculate the economic future of the Lake States. ; 

“We have the land, millions of acres in Wisconsin alone, 
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which are best suited for the growing of trees. We have a 
ready market for the sale of wood in Wisconsin’s 4 million dollar 
a year paper industry. We have water and power....we 
have the research facilities of individual mills, as well as those 
of the Institute of Paper Chemistry and the Forest Products 
Laboratories. ..but we fall short in a near-by, dependable 
source of supply of wood. A recent survey by the Lake 
States Forest Experiment Station reveals that pulpwood 
production for the Lake States amounted to 1,872,000 cords 
in 1950. Of the regional total, Wisconsin produced only 25%. 

“That is why common sense dictates that it is just good 
business to maintain a pace in forestry that matches the steady 
progress of science in our laboratories. 

“And good progress is being made, especially during the 
past five years. More and more people no longer consider 
forestry a crusade, a visionary something, or a fantastic 
dream. In the same way public apathy toward sound con- 
servation practices is giving way to action programs. 

“In fact, never before in the history of this nation has so 
much interest been shown on the part of the general public 
in forestry. This interest stems to a great extent from the 
fact that people are resource conscious. At this moment 
we are not in a total fighting war with Russia, but we are 
engaged in a total and bare knuckle economic war with com- 
munism—and economic wars are won with resources. How 
we use and how we replace our renewable natural resources 
is a matter of prime concern to the over-all economy of this 
country. 


“But naturally within this framework of keyed-up interest 
we have many varied and specialized interests. To some, the 
deer problem and whether we should have an open or closed 
season is of paramount importance. To others, the number 
and species of fish in our lakes and streams, pheasant rearing, 
duck population trends, or perhaps stream pollution are 
absorbing topics of discussion and action. 


“Tf these specialized interests are misdirected, if too much 
emphasis is placed on one to the detriment of others, then 
the entire idea of good resource management can be thrown 
out of gear. However, when impetus is given to good counsel 
and planned effort much is accomplished. Good resource 
management is not based solely on forestry, or on soil, water, 
recreation, or wildlife management. There is a closely knit 
relationship between all of these factors, and each is dependent 
upon the other. 

“The same comparison can be drawn within industry. 
Management cannot put all its emphasis on forestry. It 
must maintain a balance between the production of timber, 
manufacturing, research, labor relations, and of course, sales. 
A weak link in one of the many steps which converts the cel- 
lulose of wood into paper results in loss of sales, quality of 
product, and ultimate profits. 

“When industry talks and acts in terms of long-range 
resource management, in addition to a future supply of timber, 
it stimulates the interest, it receives the cooperation and the 
active support of the public. This support is essential be- 
cause pulp mills are dependent for their raw materials upon 
a steady flow of forest products. 

“The above is not altruistic thinking, but constructive, 
sound business judgment when consideration is given to 
the sources of additional supplies of pulpwood in the state. 


“Today Wisconsin is recognized as a top ranking state in 
industrial forestry, with 606,000 acres under management. 
However, if the wood-using industries of Wisconsin obtained 
the highest yield from their own forest land, there would still 
be a wide gap between the requirements of these industries 
for the raw material wood and the supply available from their 
own forest land. 

“The largest classification of ownership of forest land in 
Wisconsin is not owned by industry. It is not classified as 
national, state, or county forests. The single largest classi- 
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fication of commercial forest land is controlled by private 
landowners who own 68% of the forest land in our state. 

“Tt is recognized that good forest practices are being carried 
out on the remaining 32% of the forest land. The urgent 
need is to project good forestry practices to the remaining 
68% of Wisconsin’s woodlands. 

“That is why in February of 1944 Trees for Tomorrow, 
Inc., was organized by the Wisconsin Valley papermaking 
industries. Originally six counties were set aside where an 
intensive field program could be projected. Since then this 
territory has been expanded to eight counties. 

“This program is divided into two phases and deals with (1) 
the immediate present, and (2) the future. 

“Under the heading of ‘immediate present’ Trees for 
Tomorrow, who employs three foresters, works closely with 
private landowners in two fields, (a) the distribution of 
free trees each Spring, (b) the preparation of forest manage- 
ment plans. 

“500 thousand trees are distributed each Spring in amounts 
of 1000 to 2500 per landowner after planting sites have been 
checked. Reforestation is a No. 1 priority in any forestry 
program projected for Wisconsin. Because of the disastrous 
forest fires in the past and also because there are millions of 
acres not suited for agriculture, tree planting is the most 
effective means of restoring idle acres to productivity. In 
addition to the hand planting of 500,000 free trees, Trees 
for Tomorrow also operates a tree planting machine. Through 
the means of this machine landowners purchase their own 
trees, furnish the power and labor, while Trees for Tomorrow 
provides the technical supervision of a forester and prepares 
the tree planting plan. Last Spring an additional 420,000 
trees were planted with a tree planting machine. 

“Tree planting is dramatic because in a few years the land- 
owner can receive the results of his efforts. Forest manage- 
ment on the other hand is not dramatic because it requires 
in many cases ten or fifteen years to see the results of an 
improvement cut, regeneration by natural growth, or the 
results from releasing an understory of more valuable trees 
from an overstory of less valuable species. 

“Management of our second growth forest lands is highly 
important because a good share of our forests today are in a 
critical growing stage and the wise use of an axe will determine 
the character and quality of much of our forests of the 
future. 

“The above deals with phases of forestry that can be ac- 
complished as of the immediate present, but I am sure that 
all of you will agree with me that until we rear a generation 
of Americans who, first of all; understand what our renew- 
able natural resources are, how they contribute to our social 
well-being and happiness, how they can be wisely used and 
renewed, not until then will the security of this nation be 
assured. 

“That is why 50% of the program of Trees for Tomorrow 
deals with conservation education. Under the heading 
of conservation education the following projects are being 
carried out: 


1. The awarding of a $1200 forestry scholarship each year to 
some high school graduate who by his interest and aptitude 
has indicated he wishes to make forestry a career. 

2. The awarding of a $200 4-H Club scholarship to some 4-H 
Club boy in the state who has shown a leadership in 4-H 
Club forestry projects. This $200 award is not a forestry 
scholarship, and it may be used to further his studies in 
any particular field. 

3. The establishment of school and memorial forests that 
serve as outside laboratories. 

4, Operation of the Trees for Tomorrow camp. The camp 
operates each year from April1 to November 1. The period 
from April 1 to June 2 is given over to workshops for high 
school students. Last Spring during this time, 767 high 
school boys and girls from 56 schools attended three-day 
workshops on school time. During the Summer and Fall 
months 1511 members of adult groups from colleges, mem- 
bers of civic and service organizations attended workshops 
ranging from three days to one week. Technical meetings 
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are also held for personnel of U. 8. Forest Service, the State 


Conservation Department, industry, and other agencies, 
while first-year classmen at the Institute of Paper Chem- 
istry spend 3!/2 weeks each year studying wood technology. 


‘Tn summing up progress to date, Trees for Tomorrow has: 


distributed 4,000,000 trees, awarded $12,400 in forestry 
scholarships, helped establish 34 school forests and 8 memorial 


forests, prepared forest management plans for 91,000 acres. 


of privately owned woodlands, and has provided workshop 
programs for more than 8000 people who have attended ses- 
sions at the camp at Eagle River. The above is mentioned 
not from the standpoint that a job has been completed, but 
to point out how industry can play an important role in 
forestry and conservation education. 

“The job ahead in a region as small as 8 counties, in the 
entire state, or throughout the country, is a complex under- 
taking. On any level the work is of prime importance to the 
social and economic well-being of local communities, to in- 
dustry, and to the entire nation. It should and can be ac- 
complished at a minimum amount of time by in-the-field 
action programs and by coordinated efforts toward a single 
end. This is the voluntary task to which Trees for Tomorrow 
is dedicated.” 


Hersert W. Rows, Recorder — 


Nekoosa-Edwards Paper Co. 
Port Edwards, Wis. 


Empire State (Central District) 


The principal speaker at the November 9 meeting of the 
Central District, Empire State Section, was C. E. Foster, 


Chief Chemist of the Sealright Co., Fulton, N. Y. His A 


talk follows: 


Quality Control in the Manufacture of Paper Food Containers 
C. E. Foster 


Tonieut I would like to start an argument. 
cussing the subject as titled, it is intended to outline in a 
general way the methods of quality control in a particular 
conversion operation and then to place some emphasis upon a 
special problem facing paper converters and the paper pro- 
ducers. 

The general purpose of ‘quality control” is to insure that 
the product of an operation will meet certain “acceptance 
specifications. Such specifications may be those written by 
the manufacturer himself based on experience in’ what his 
trade will accept as usable, or they may be written by the 
purchaser to cover his special requirements. A second, and 
equally vital purpose of quality control, is to help to reduce 
waste and scrap. Presumably this will be accomplished in 
two ways: (a) by predicting the production of off-specifica- 


tion goods and, (b) by establishing reasonable standards of — 


quality (practical specifications) preventing the scrapping 
of usable material and wasting of time in an unnecessary 
effort to achieve a level of quality in excess of requirements 
or outside the capability of the process. 


The products of our operations are entirely single-service, 
disposable, sanitary, containers for moist and liquid foods 
and sanitary closures for glass containers for fluid milk. The 
nature of such products demands a high productive rate at 
minimum cost in overhead, labor, and material in order to 
maintain position in a highly competitive market. One’s 
casual everyday use of such paper products might lead him to 
think that they are not made to particularly rigid standards, 
and, generally speaking, in terms of high dimensional pre- 
cision this is true; however, the demands of the milk and milk 
products industry in food packaging are high. Consider 
a milk plant bottling 120,000 units in an 8-hour day (not 
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unusual): they will apply paper closures at the rate of al- 
most 5 per second. Very much deviation in certain dimen- 
sions of these closures, in some cases as little as 0.005 inch, 
will place the closures on the floor instead of the bottle of 
milk. 

Our quality control operations are divided, broadly, into 
two phases: 


One: Laboratory testing, including raw material, detailed 
performance tests on finished product, and certain tests and 
observations requiring a rather high order of technical skill 
and/or the use of special apparatus. 

Two: Line inspection, which includes dimensional specs.; con- 
structional details such as particular grades of paper, color 
match of printed matter, etc.; such attributes might be 
termed “operating specifications.’’ Line inspection also is 
concerned with general quality of workmanship such as 
proper gluing of joints and appearance of printing; certain 
performance tests as leakprooiness of hot-drink containers; 
count of units in packages; packaging of product, including 
protective features such as gluing and taping of cartons and 
proper identification marking of cartons, or shipping and 
warehousing. 


The laboratory function is to guard over-all quality of 
product by raw material and process inspection and test. 
In connection with material specification for new products, 
the information is given to production by research and 
engineering departments. Once material specifications have 
been established, the evaluation of materials from various 
- sources is a joint production-research-quality control function. 
The evaluation may be a simple laboratory test against 
certain physical standards such as the boiling range of a 
solvent, or it may involve a complete test run according to an 
outline as follows: 
I. Check material against physical and chemical specs. 
II. Parallel run with material in process. 
A. On production equipment. 
1. Evaluate operating ability. 
B. Pilot performance tests in lab. 
1. Small scale. 
(a) Simulated field conditions. 
(b) Accelerated or destructive tests. 
C. Pilot or small-scale runs followed in actual field per- 
formance followed by quality control. : 
D. Gradual increase in volume production with con- 
tinuing field trials followed by sales/service. 
E. Final approval. 


The control of individual batches or shipments of material 
from various vendors is also a laboratory function. Test 


samples of material properly collated are drawn from each 
shipment. Physical and chemical tests against specifications 
are performed in the laboratory. Portions of the samples are 
actually run through process under supervision of the labora- 
tory and careful observations of performance during process 
are made. Finished products from the sample runs are then 
given complete end-use performance tests. In several in- 
stances our term “end-use performance” includes functioning 
in automatic applying and assembly equipment used in the 
packaging plant. (We actually have in daily use as testing 
equipment automatic packaging machines valued at from one 
to fifty thousand dollars.) After the shipment has been 
approved on a basis of such tests, it is released for use. 

In many instances we have as a matter of routine control, 
arranged with vendors of various materials to furnish us 
with copies of their own manufacturing test records and in 
connection with some materials our own personnel act as 
consultants and inspectors of quality at the vendors’ plants. 
We find it very helpful to have technical representatives of 
our supphers spend much time in our plants observing in 
detail the use of their materials. 

Once a lot of material has received laboratory approval, 
its performance as a lot is rechecked numerous times during 
the various tests made in connection with process control 
which is the final laboratory function. Many subassemblies 
must be checked on a batch basis before they are permitted 
to pass to the next operation. In some instances such inspec- 
tion takes the form of a complete trial run as outlined before 
for raw materials, while in other instances we may only need 
to make a simple test such as viscosity of an adhesive or 
coating batch. Every finished product is spot sampled on a 
representative basis and brought to the laboratory for com- 
plete examination as to general appearance and function- 
ability. In the business of producing paper products for 
the packaging of food, the characteristic of not imparting 
odor or taste to the contents of the package is of vital im- 
portance and especially is this true in regard to milk and milk 
products such as ice cream, cheese, and butter and certain 
beverages such as coffee and tea. It is necessary in this con- 
nection to train personnel in taste and odor evaluation. 
While some individuals seem to vary in their ability to detect 
certain off-flavors or foreign odors, almost anyone can, by 
training and practice, increase the acuity of his senses of 
taste and smell so that he becomes a very reliable observer. 


9 i iversity of New York, College of Forestry; J. W. Morrow, Newton Falls Paper Co.; R.N. 
ae eee ee D. C. Ree. Carthage Paper Co.; K. P. Geohegan, Howard Paper Mills; Henry Perry, 
Paper Trade Journal; J. S. Reichert, E. I. du Pont de Nemours & Co.; R. D. Moynihan, Finch, Pruyn & Co.; H. D. Cook, 
S i t Brothers Pa ie Co.: R. W. Kumler, American Cyanamid Co.; Barbara Wortley, Solvay Process Co.; J. W. Oren, 

ts oa e + Armstrong Cork Co.; and F. C. Sommerville, Armstrong Cork Co. 
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Officers of the Central District, Empire State Section of 


TAPPI: C.E. Libby, State University of New York College 

of Forestry, Syracuse, N. Y., Chairman; Barbara Wortley, 

Solvay Process Co., Syracuse, N. Y., Secretary-Treasurer; 

and Hilliard Cook, Sweet Brothers Paper Co., Phoenix, 
N. Y., Vice-Chairman 


By training several such people and making tests with panel 
groups, a fine degree of control may be obtained. 

Line inspection operates on a departmental shift basis. 
It concerns itself with detailed inspection against operating 
specifications. The procedure followed is approximately as 
follows: 


A. Process inspection. 
1. Set-up check. 
a. Dimensional. 
(1) Gages. 
(2) Capacity—legal tolerances. 
b. Appearance. 
(1) Workmanship. 
(2) Color. 
(a) Match against standards. 
ce. Markings. 
(1) Legal requirements. 
2. Running checks. 
a. Continuous during run. 
(1) All above. 
(a) To maintain uniform‘ty. 
b. Performance tests. 
(1) Simple-accelerated. 
(a) Leakage. 
(b) Continuity of coatings where used. 
(2) Interchangeability of parts. 
(a) Control by gages. 
(b) Control by trial—as cover fit and trial 
on automatic equipment. 
3. Sampling plans. 
a. To secure true representation. 
(1) Must be based upon process variables. 
B. Raw material inspection, 
1. Catch spot defects. 


In order for a quality control system such as has been 
described to be effective it is an integrated, active part of the 
production operation, but in a table of organization it is 
responsible directly to executives at the managerial level— 
not production supervision. Line inspectors have the au- 
thority to halt production on any unit and to hold up ship- 
ment of any questionable product. 

There is much interest today in the use of statistical meth- 
ods of control and some discussion of the application of these 
techniques may of interest. The use of the control chart 
on production lines is very limited in extent, partly because 
so much inspection is by attributes (for example, color 
matches) and partly because many other defects are com- 
pletely repetitive when’they do occur. 

Much value has been obtained from control chart methods 
in the preparation of batches of material such as adhesives. 
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Once control limits of, for example, viscosity of a given 
formula have been established, the use of the chart immediately 
reveals variation in batch properties caused by off-grade 
material, defective measuring equipment (meters or scales), 
or operator error. 

Statistical analysis of data accumulated in various control 
operations has been of great value. Some of the information 
derived includes: 


I. Control limits of process are determined to set specifica- 
tions of performance. In most cases the specification 
would be for an upper limit only; for example, per cent 
leakers in a particular type package. 

II. Study of effect of process or material changes. When 
such changes are made to improve product performance 
statistical analysis answers the question, “Has the 
product been improved, and by how much?” 

When such changes are made for economic reasons, 
the statistical analysis answers the question, ‘Has 
quality been affected and in what manner?” 


It is not the purpose of this discussion to delve into the 
various methods of analysis and their specific applications. 
Each problem must be handled on its own merits. 

In our type of converting operations, once the correct 
machine setup has been established the process variables 


which can adversely affect quality are quite readily detected — 


and are usually subject to correction by well-standardized 
methods. Material variability, on the other hand, while 


usually easily detected, is not always so readily corrected., 


This is particularly true of the largest volume raw material: 
paper. 


| 
| 


Of all the raw materials in use in our operations paper shows ~— 


variation through the widest ranges and in the highest order ~ 


of frequency. This is a particularly troublesome situation 


because of all raw materials used it is least subject to correc- __ 


tion when once placed in process. Inks and adhesives may be 
altered in working properties by the use of various additives, 
and once the alteration is made, the batch will be uniform to a 
very high degree. About the only way that compensation 
for paper variables can be effected is to alter other materials 
or make mechanical changes in equipment and tooling. Often 
a mechanical change will only be successful in that it enables 
one to make a choice as to the lesser of two evils rather than 
correcting the original defect. 

It is my considered opinion that of all the materials with 
which we work, the product of the papermaking process is the 
least well controlled as to uniformity and uniformity is the 
heart and soul of any profitable production operation which 
depends upon low unit profit and large volume for success. 

In final conversion operations we take paper which is 
produced by the ton and reduce it to piece parts which are 
used by the square inch. If the critical properties of that 
sheet vary outside of limits in a linear distance of six inches, 
we are in trouble, either on automatic converting equipment 
or on automatic packaging equipment using the converted 
product. 
paperboard in food packaging is very great and all of us in the 
paper industry know the potential use is tremendous. What 
we must recognize is that this potential will only be fulfilled 
by low cost operation for both the converter and the user of 
the package. Such low cost will only be obtained through 
high-speed mechanized operations all along the line and this 
presupposes a high degree of uniformity in raw material. 
The paper producing industry has made great strides in in- 
creased tonnage per man and machine hour—it must begin 
to apply its great ability to the problem of uniformity. 


Empire State (Metropolitan District) 


The Metropolitan District of the Empire State Section 
met at Fraunces Tavern, New York City, On Tuesday, Nov. 
13, 1951. W. R. Willets, Chairman of the District, presided. 

K. P. Geohegan, National President of TAPPI, in a short 
talk expressed his interest and appreciation in being present 
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The present volume of consumption of paper and | 


Left to right: Ralph Prince, American Cyanamid Co., 
Secretary-Treasurer, Empire State Section; Kenneth 
Geohegan, Howard Paper Mills, President, TAPPI; Henry 
Perry, Paper Trade Journal, Ex-Chairman Empire State 
Section; Joseph Reichert, E. I. du Pont de Nemours & Co., 
Chairman, Empire State Section; Ralph Kumler, Ameri- 
can Cyanamid Co., National Executive Committee Repre- 
sentative, Empire State Section 


and welcomed back the chairman who was prevented from 
attending the two previous meetings because of illness. 

Werner Kaufmann, member of the National TAPPI 
Executive Committee and long active in TAPPI affairs, re- 
called that when TAPPI had reached a membership of 1000, 
many thought almost everyone eligible or interested had 
joined, but R. G. Macdonald at that time predicted the mem- 
bership might eventually reach 1500. Dr. Kaufmann said 
that was one of the very few times Mr. Macdonald had been 
wrong as the membership was now over 5000. 

A panel discussion was held concerning the purchase of 
paper by large users, with stress on specification buying and 
its technical aspects. L. 8. Reid, Assistant General Pur- 
chasing Agent of the Metropolitan Life Insurance Company 
and past-chairman of the District, acted as moderator and 
the panel members were R. H. Carter of the Standards Divi- 
sion of the General Electric Co., Schenectady, N. Y.; W. H. 
Joy of the American Telephone and Telegraph Co.; and M.S. 
Kantrowitz, Technical Director of the Government Printing 
office, Washington, D. C. 

Following are the talks given: 


Purchasing of Paper by the General Electric Co. with Stress on 
Specification Purchasing and its Technical Aspects 


R. H. Carter 


Tue General Electric Co. began purchasing paper to 
specification in January, 1899, when a specification was issued 
to cover Black Fiber Tubing for Lamp Shells. Purchasing 
to specifications has expanded over the years so that we now 
have some 60 specifications covering approximately 200 
grades of electrical papers and 15 specifications covering about 
50 types of packaging materials. Practically all papers used 
in the manufacture and packaging of General Electric products 
are now covered by specification. Approximately 85% of our 
annual multi-million dollar purchases of paper and paper 
products is bought to specification. ’ 

The General Electric Co. purchases paper to specifications 
for three basic reasons: quality, cost, and availability. 

The specification tells the supplier just what we want and, 
therefore, the quality is maintained at the level required for 
the application. 

Since the quality is defined, competitive bids can be 
obtained and the lowest cost material purchased with full 
assurance that the material will be satisfactory for the applica- 


tion. ~— 
By defining the material, the specification aids in the devel- 


R. A, Carter, Standards Division, General Electric Co., Schenectady, N. Y 
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opment of new sources of supply to assure continual avail- 
ability of material. 

Specifications are prepared by the Standards Division for 
use throughout the entire company. The papers covered 
are used in such varied products as turbines, motors, trans- 
formers, condensers, meters, cables, plastics, and household 
appliances. With this diversity of end uses, it is obvious 
that the type of requirements will vary from specification 
to specification. 

We do not attempt to write specifications on all materials 
purchased by the Company. Rather, we develop specifica- 
tions only upon receipt of a specific request. In following this 
policy, we are certain of the need for the specification and 
have definite assurance that it will be used. The requests 
may originate in an engineering division, a laboratory, or a 
purchasing section. Once we-receive a request to cover a 
material, we attempt to write the specification so that it 
covers all grades of the material used within the Company 
and in such a way that is suitable for the use of all sections 
of the Company. 

The request for a specification is frequently incomplete 
insofar as the specific requirements wanted are concerned. 
It may only mention a trade-named material, a manufac- 
turer’s number, or a common name with no indication of the 
chemical and physical characteristics which may be required 
for engineering design. What information is furnished is 
checked against manufacturer’s handbooks, existing standards 
of outside standardizing bodies, and any other recognized 
standard that may exist so that our specification will cover, 
as nearly as possible, standard commercially available mate- 
rial. When no data are furnished with the request, the sup- 
pliers are contacted for their recommendations. 

Only those properties which are needed to assure that the 
paper will satisfactorily perform its design function are in- 
cluded in the specification. Furthermore, the values specified 
for these properties are established so as to work as little 
hardship on the supplier as possible, consistent with the end 
use. No specification is issued unless at least one supplier 
agrees to furnish material in strict accordance with the re- 
quirements. 

Standards have been established for the form and wording 
of General Electric specifications. In general, each one 
contains the following elements: 

A scope paragraph describing the material in general terms and 

indicating the various classes or grades covered. 

Chemical composition of the material, together with restric- 
tions on impurities, moisture content, etc. 

Tabulation of mechanical, electrical, or other properties. 

A section describing manufacturing requirements and restric- 
tions, generally those which cannot be specified numerically. 

Referee methods are listed for all properties required by the 
specification so that there can be no misunderstanding be- 
tween the supplier and the purchaser on the manner of meas- 
uring these properties. 

Tolerances are listed where applicable. 

A certificate of test clause, which provides for the furnishing 
of a certificate of test by the supplier, whenever requested 
by the purchaser. 

Packing and marking requirements to assure that the material 
will arrive in satisfactory condition and so marked that it 
may be readily identified. 

While I previously stated that only those properties are 
specified that are actually needed, it is obvious that in a 
company like General Electric with its diversity of products, 
one application for a given paper may require that more 
properties be specified than for another application. The 
testing of incoming shipments for conformity to the specifica- 
tion is a function of the division using the material, and each 
division will test only for those properties in which it is in- 
terested. The number of tests made by a division for a given 
property will depend upon how important that property is ° 
for the application and how uniform the material may be. 

In addition to the specification, which is issued for the use 
of our purchasing and inspection groups and to inform the 
suppliers of our needs, we issue related data in two other forms 
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for internal Company use only. The first is for the engineer. 
It informs him of the composition and property require- 
ments of the specification and provides other available infor- 
mation on the material of a typical nature as well as its uses 
within the Company. It omits details of the specification 
he is not interested in, such as referee methods, certificate 
of test clause, packing, and marking. The second is data 
for the use of the purchasing and ordering groups. This 
outlines the proper way to word orders and lists the approved 
sources of supply for each grade. 

An example of the interesting problems of a technical 
nature that we encounter in specification writing is one in- 
volved in the revision of the specification covering the blue 
bond paper used for all General Electric external stationery. 
Our present specification includes a requirement that the 
material shall match as closely as commercially possible the 
standard General Electric blue color. A spectrophotometric 
curve is included to indicate the standard color. 

We recently ran spectrophotometric curves on several 
samples taken from different shipments, converted the curves 
to Munsell color notations, and averaged the results to obtain 
a new standard color. Then, we plotted tolerance curves 
around this point for hue, value, and chroma based on what 
we felt’ was a good commercial match. Unfortuantely, a 
majority of the samples fell outside of our tolerance limits. 

A supplier arranged all the samples so that there was no 
noticeable difference between them. Why not broaden the 
tolerances? When we changed the arrangement of samples, 
however, a very marked difference showed up. That is 
exactly our problem. Many more letters are of only one 
page than of two or more pages; consequently, the stock of 
second sheets in an office is likely to be much older than the 
first sheets. Therefore, the second sheet of a letter may not 
be from the same beater batch, or from the same shipment or 
even from the same supplier as the first sheet. That is why 
a close color match is so necessary. We don’t have the solu- 
tion to the problem yet, but we think we are approaching it. 

You may be interested to know how we correlate the specifi- 
cation requirements of our various plants. A draft of the 
proposed specification is prepared, based upon whatever in- 
formation is furnished to us with the request for the specifica- 
tion, and an incomplete material designation assigned to pre- 
vent usage on drawings or orders until it is established as a 
standard. This draft is referred to the Works from which the 
request came for approval of their engineers. At the same 
time, it is referred to the other Works of the Company for 
their information and for their approval in case they are using 
the material. Copies are also sent to the various manu- 
facturers of the material for constructive comment and ap- 
proval. The replies are reviewed and consideration is given 
to request for additional classes or grades and changes in 
requirements. In reviewing the replies from the manu- 
facturers, we are generally concerned with whether they can 
meet the proposed requirements with commercial material 
and at a cost no greater than for the same nonspecification 
material. When the comments have been reconciled, the 
material designation is completed and the specification issued. 


Consumer Buying of Commercial Papers on Specification Basis 
by the Bell System 


W. H. Joy 


PractIcaLLy all of the commercial papers used by the 
Bell System are purchased on a specification basis. The use 
requirements include such varied purposes as records, re- 
ports, correspondence, bills, orders, instructions, telephone 
. directories, and miscellaneous publications. The total 
annual volume exceeds 150,000,000 pounds, or about 4.3 
pounds of paper for every telephone in service. Our function 
at A. T. & T. is the preparation of the specifications and 


W. H. Joy, American Telephone and Telegraph Co. 
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standards. The actual purchasing, inspection, and distribut- 


ing of the paper is carried out by our affiliate the Western — 


Electric Co. There is, however, close liaison between the 
different groups. ; 
To realize the potential benefits of specification purchasing, 
it is first necessary to adopt a paper standardization program. 
This was initiated in the Bell System as far back as 1917. 
A systematic survey was made of all the many plain papers 
and thousands of printed forms being used by the different 
Associated Companies. The results of this investigation 
showed that in general heavier weights than necessary and 
far too many colors were being used, and that in many cases: 
the grade selected was either too high a quality or too low a 
quality for the use requirement, due no doubt to local pref- 
erences and a lack of technical knowledge on the part of the 
personnel involved. Based on this survey it was determined 
that 13 grades would be adequate and these were substituted 
for the papers then in use. Particular attention was directed 
to selecting stocks that would be adequate for the life and 
service required and yet not more expensive than necessary. 
At the same time an effort was made to redesign forms of odd 
sizes to cut economically from mill ream sizes and to restrict. 
colored stocks to a limited number of standards and to use 
these only for identification purposes. As a result of these 


measures, coupled with volume purchasing on a direct mill 


basis, savings in cost on the order of 37% were effected. 


The range of stationery form papers has grown over the — 
years from the original 13 to 25 current standards to care for | 


new requirements by the Telephone Companies and technical 


developments in the paper industry. The types of papers — 


included are ledger, bond, writing, manifold, mimeograph, — 


duplicator, and safety. They vary in quality from 100% 
rag content for permanent purposes down to groundwood- 


sulphite Manila stocks for such requirements as temporary — 


use forms and draft copies. Since rag stocks are used prima- 


rily for permanence, only papers of 50% rag content or higher 


have been standardized on the theory that at least half the 
fibers present should be of a permanent nature. Ona pound- 


age basis, only about 10% of the total annual volume are rag 3 


grades. Names of our own devising have been established 
to cover the various grades, such as Telco Cable Ledger, Bell 
Seal Bond, Telcopaque Bond, etc. The Operating Companies: 
are provided with a paper chart which lists the various stand- 
ards, their characteristics, and recommended use require- 
ments. The fieldman uses this chart to select a suitable 
quality for the form in ques‘ion. 

Our paper specifications were a natural outgrowth of the 
standardization program. With the introduction of volume 
purchasing a laboratory was established to check the quality 
of the deliveries. It early became evident that some yard- 
stick was required to determine whether or not the sample 
under examination was of satisfactory quality. Inspection 
limits were accordingly established based on accumulated 
test data and actual field experience. 
crude beginnings we now have in effect 62 technical specifica- 
tions covering paper and paper products. Most of the specifi- 
cations include the following requirements: weight, thick- 


ness, bursting and tearing strengths, ash, pH in the case of — 


permanent grades, brightness, opacity, and fiber content. 


On cut sheets long grain direction is specified. Wehave found — 


that for the most part we can depend on mullen and tear for 
physical strength so that tensile strength and folding endurance 
are only used in a limited number of cases. 
are On a maximum or minimum basis; in some cases, for 
example, weight and thickness, both are given. Where the 
grain direction affects the test, as in tear, the same minimum 
is given for both directions rather than an average value on 
the theory that a paper is only as strong as its weakest direc- 
tion, All specifications are supplemented by approved sam- 
ples to cover such features as shade, dirt, finish, formation, 
sizing, writing and erasing, and printing and duplicating 
characteristics. 
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From these somewhat 


The requirements _ 


In preparing specifications effort is directed toward de- 
seribing the commercial grades required in terms of fully 
practical and reasonable quality limits. Any existing specifi- 
cations or trade customs are taken into consideration and 


where possible limits having general recognition are adopted. 


Frequently tentative specifications are submitted to a number 
of representative mills making the type of paper in question 
and the final requirements adopted are a result of this co- 
operative effort. In establishing the minimum strength 
requirements a margin of safety is allowed to care for the 
unavoidable variations during a mill run. 


It is expected that all of the paper delivered will conform 
with the specifications. This, however, does not always 
happen. Good judgment should be exercised in the interpre- 
tation of delivery inspection tests. When nonconformities 
are found, we have a choice between three courses of action. 
If the deficiency is of a minor character, it is simply ignored. 
If more serious, but still not sufficiently so as to affect the 
utility of the paper, it is brought to the mill’s attention for 
correction on the next mill run. In rare cases where a flagrant 
deficiency is found that would seriously affect the use require- 
ment, the paper is rejected. For the most part, inspection 
tests are made on mill outturns to check the quality of the 
paper before it is shipped. On directory paper involving 
large tonnage, the Western Electric Co. has inspectors sta- 
tioned at the paper mills to check performance on the spot so 
that deficiencies can be immediately rectified. Several 
thousand paper samples are tested annually in connection 
with the quality control of our papers. 


Specifications should be flexible and subject to revision 
with changing circumstances and technological developments. 
On the other hand, we do not believe in lowering specification 
requirements to care for temporary conditions. For example 
suppose the mill is having difficulty meeting a minimum burst- 
ing strength limit of 33 points due to unavailable raw mate- 
rials, or possibly because they are running at faster speeds 
than normal to step up production. Actual tests show mullen 
data around 30 to 31 points, and no field difficulties are being 
experienced. If the minimum is dropped to 30, it will not 
be long before the paper will be running in the 27 to 28 range. 
It seems: to be human nature for the mill superintendent to 
shoot at the new rather than the old limit with a gradual de- 
preciation in quality. A similar situation currently exists 
in connection with brightness. Where the condition is 
beyond the mill’s control and expected to last for an indefinite 
length of time, temporary amendments are issued to supple- 
ment the specification proper. 


In conclusion experience over many years has indicated 
that the Bell System has obtained the following advantages 
from paper standardization and specification purchasing: 


1. Standardization eliminates duplication of effort. One 
central agency rather than each Telephone Company is 
concerned with the paper problem. Proper grades are 
assured for each use requirement. 

2. Savings are achieved due to volume purchasing on a ton- 
nage rather than a poundage basis. Specifications permit 
competitive bidding and are helpful in developing new 
sources of supply. The mil] has a good idea before running 
the paper what is desired. _ ; ; 

3. Printing contracts are negotiated on a square inch basis. 
Since the paper is furnished at a set cost, In formulating 
his bid, the printer is concerned only with those elements 
of cost over which he exercises direct control. 

4. Quality control is assured. Long runs of the same grade 
and weight enable the mills to more readily maintain unl- 
formity. Routine inspection procedures have a salutary 
effect in keeping deliveries up to specification minima. 

5. Weight control results in direct dollar and cents savings. 
On roll paper which is purchased on a weight basis and 
used on a yardage basis; such as directory paper, cel tain 
toll ticket papers, and addressing machine bill paper; 
overweight will result in fewer books or forms from a eryeu 
quantity of paper. Overweight can also adversely a oa 
mailing costs on pup ears such as our annual repor 
which involves around a million copies. “bs 

6. Field difficulties and compaints are kept to a minimum 
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since the paper is checked prior to shipment. When dis- 
putes do arise the specifications provide a basis of discus- 
sion with the mill, the printer, or the ultimate consumer 
in the field. Quality is not simply a matter of opinion. 
A definite yardstick is provided for evaluating it. 

7. Due to our large volume and reasonably constant demand, 
long-term contracts can be made with reliable mills, 
During times of stress, such as the present paper shortage, 
these assured sources of supply have proved their worth. 


Technical Aspects of Government Printing Office Paper 
Specifications 


Morris S. Kantrowitz 


THERE is no commercial enterprise more closely related 
and more dependent upon papermakers than the printing 
industry. The Government Printing Office was established 
by authority of Congress in 1861 to execute printing and bind- 
ing for the Senate and House of Representatives and the 
Executive and Judicial Departments and for the Court of 
Claims. Today the U. S. Government Printing Office 
constitutes the largest printing plant in the world and 
its functions extend to all branches of the Government. 
During the last fiscal year, which ended June 30, 1951, it 
produced $98,222,845 worth of printed matter. 

The Government Printing Office purchases all classes of 
paper from newsprint to the highest quality ledger and index 
paper on technical specifications. Last year, purchases were 
made for 186,990,300 pounds of paper and 81,085,700 enve- 
lopes. 

The paper purchases for this period amounted to $27,390,- 
206 and for envelopes $308,865. The Schedule of Paper for 
the year specifies 82 grades of paper under 174 items furnished 
by approximately 70 different mills. 

I should like to indicate to you the quantities of some of 
the more important grades of paper purchased last year. 


Grade of paper Pounds 
7,500,000 


14,439, 000 
36 , 684, 000 


Newsprint 
Coated book 
Uncoated book 
Mimeograph: 
Rag content 


1,981,000) 
Chemical wood 


4218" 000 /5» 199,000 


Map 7,198,477 
Writing 43,079,000 
Bond 13,035,000 
Ledger 5,144,000 
Index 6,880,000 


Postal card 25, 167,000 


One of the largest single items is for 25,167,000 pounds of 
postal card paper. The contractor for this item must deliver 
approximately 80,000 pounds daily to keep pace with the 
production of United States postal cards at a rate of 384,000 
per hour on each of four presses. 


The law permits for contract periods of three, six, and 
twelve months and, in recent years, these contracts have 
been established for three-month periods. In addition to 
regular contracts, the Office makes hundreds of purchases 
in the open market. These purchases consist of Government 
forms, tags, various envelopes, jackets, and other paper and 
paper products not provided for in the schedule for contracts. 

Government paper specifications are formulated by two 
different committees. Those for papers purchased by the 
Government Printing Office are formulated by a committee 
appointed by the Joint Committee on Printing of Congress, 
while the specifications for papers not covered by the Govern- 
ment Printing Office are formulated by the Paper Technical 
Committee of the Federal Specifications Board. 


M.S Kanrrowitz, Technical Director, Government Printing Office, Wash- 


ington, D, C 
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The Committee on Paper Specifications of the Joint Com- 
mittee on Printing is composed of the Clerk of the Joint 
Committee on Printing, who serves in the capacity of Chair- 
man; an Inspector of the Post Office Department; the In- 
spector of Paper and Material for Joint Committee on Print- 
ing; the Chief of the Paper Section of the National Bureau of 
Standards; and three Officials of the U.S. Government Print- 
ing Office, namely, the Technical Director, the Director of 
Purchases, and the Chief Storekeeper. 

New developments in paper manufacture, and in the print- 
ing and binding industries, and new requirements of all 
Governmental departments are considered periodically by 
this Committee as required, in the formulation of specifica- 
tions before each contract period. Asa result, a specification 
of the U.S. Government Printing Office for any grade of paper 
represents the latest development in that particular grade. 

The Paper Technical Committee is appointed by the Fed- 
eral Specifications Board. It is composed of the Chief of the 
Paper Section of the National Bureau of Standards as Chair- 
man, the Technical Director of the Government Printing 
Office as Vice-Chairman, and representatives chosen from the 
interested Governmental executive departments. 

This committee prepares specifications for the purchase 
by various Government departments of such papers as blue- 
print, carbon paper, cross section and drawing papers, tele- 
type, and many others for use in the field services and in the 
departmental services where Government Printing Office 
specifications do not exist. 

The use of technical specifications is not only beneficial 
to the Government, but is equally beneficial to the paper 
industry as a whole. It assures the buyer of equality in the 
kinds of paper offered by competitive bidders, and also assures 
the manufacturer or supplier that all competitive bids are 
based upon identical qualities in the paper. The paper 
specifications define the minimum quality of paper required 
for particular uses. 

All deliveries of paper and envelopes for public printing 
and binding are tested by the Government Printing Office 
Laboratory for compliance with these specifications. The 
testing consists of two parts: first, technical testing covering 
the microscopical, physical, chemical, and printing properties; 
and second, visual examination of the paper for comparison 
with standard samples. 

The Government Printing Office each year issues a sample 
book containing a compilation of standard samples of the 
various papers proposed for purchase. Unbound standard 
samples are furnished to bidders and contractors for their 
guidance as to the requirements for color, formation, and 
cleanliness, which cannot be readily specified in numerical 
values. 

Fiber Content. The fiber content of practically all papers 
purchased by the Government Printing Office is specified un- 
der the requirement designated as “stock.” It gives some 
information as to what may be expected in permanence and 
use of the paper. 

Beginning with March 1, 1929, bond and ledger papers for 
the Government Printing Office have been watermarked to 
show the rag content. The watermark consists of the seal 
of the United States with a halo of one star for 25% rag paper, 
two stars for 50%, three stars for 75%, and four stars for 
100%. The chemical wood papers are not watermarked. 

Weight. Weight is specified on all purchases of paper 
for the basis of cost. 

Physical Characteristics for Evaluating Durability. The 
specifications covering the physical characteristics include 
bursting strength, folding endurance, tensile strength, and 
tearing resistance to insure durability. 

Bursting Strength. The bursting strength test is one of the 
oldest and most widely used, particularly as a control test 
by paper mills for measuring the strength of practically all 
grades of paper and it is thus included in the Government 
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specifications. The results of the test give an indication of 
the ability of a paper to stand up under a bursting strain. 

Folding Endurance. Folding endurance is an index of the 
resistance of paper to repeated folding. This test is generally 
regarded as the most valuable for papers such as writing, 
bond, ledger, index, and cover, which are required to undergo 
considerable creasing and folding in use. 

Tensile Strength. The tensile strength is indicative of the 
serviceability of many papers which are subject to direct 
tensile stresses. In the case of printing papers, tensile 
strength measurements indicate the potential resistance of 
paper to breaking when subjected to strains such as during its 
travel from the roll through the web press mechanism in the 
process of printing. It fills a special need in the specifica- 
tions for paper such as that used in printing newspapers, 
magazines, and textbooks on web presses. 

Tearing Strength. The Government Printing Office specifi- 
cations include a tear test on papers which are subject to 
tearing strains in actual use, such as wrapping and high wet- 
strength map papers and tag stock. 

Chemical properties of paper are included in the specifica- 
tions for the purpose of procuring papers of maximum per- 
manence. These include acidity, rosin sizing, alpha-cellulose 
content, and copper number. 

Acidity. Avery accurate analysis for acidity, or determina- 
tion of the pH value of paper, is most important in the case 
of rag content book, bond, ledger, and index papers intended 
for use in permanent records. Paper intended for permanent 
record use should be required to have a pH value of not less 
than 5.0 when determined by hot extraction. 

Excessive Rosin Sizing. Rosin is detrimental to the life of 
paper when present in excessive amounts, since it tends to 
produce discoloration and deterioration of the paper constit- 
uents under the action of light. It, therefore, becomes nec- 
essary to write this qualification into the specifications of 
certain types of papers, and careful analysis is made to deter- 
mine the quantity of rosin present. 

Alpha-Cellulose Content. Some believe that chemical 
stability constituting permanence of paper is related to the 
alpha-cellulose content of a pulp, contending that the higher 
this content is, the more permanent the paper. Others 
state that, in some instances, considerable fiber deterioration 
may occur before there is an appreciable loss in the alpha- 
cellulose content. Still others state that this test is significant 
only when comparing the alpha-cellulose content of fibers 
of the same kind and origin. 

In Government specifications, a requirement of not less 


than 95% alpha-cellulose is included in the 100% rag content — 


book, bond, ledger, and index papers intended for permanent 
record use. 

Copper Number. The copper number is regarded as a direct 
index of those impurities in cellulose such-as oxycellulose, 
lignin, and sugars which possess reducing properties. It is 
sensitive in detecting changes accompanying deterioration 
and may, therefore, be considered a good test for evaluating 
the permanence of paper. 


The copper number of all permanent record book, bond, 
ledger, and index papers purchased by the Government must 
not exceed 1.0. 


In the group of paper characteristics included in G.P.O. 
specifications which are most important from a printing 
standpoint are smoothness, ink receptivity, surface bonding 
strength (pick test), opacity, thickness, moisture content, 
formation, color, and general appearance. 

Smoothness. Smoothness may be regarded as an index of 
the facility of a paper to make close contact with a printing 
surface under the influence of pressure. For the purpose of 
letterpress printing, smoothness is therefore one of the most 
important printing properties demanded of paper. 

In Government specifications, the smoothness of printing 
papers refers to their finish. 
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Ink Receptivity. The penetration of printing inks into 
absorbent paper, such as news and book, is dependent pri- 
marily upon the vehicle used in the manufacture of the ink. 

An oil penetration requirement included for book and mime- 
ograph papers and tests for conformity to the values specified 
are a help in selecting the proper paper and ink and indicating 
their performance on the press. 

Surface Bonding Strength. Surface bonding strength or 

resistance to picking is another important printing quality 
demanded of paper, especially in coated stocks and in un- 
coated papers used in printing halftones by the offset process 
of printing where tacky inks are used. 
_ Picking leaves small white spots on the printed image and 
is especially noticeable in solid areas. While picking may be 
reduced by the use of compounds in the inks, which reduce 
their tack and their pulling tendency, it results in a gray or 
faded appearance of the print. The most desirable solution 
of this problem is to make the paper surface resistant to 
picking influences. 

Opacity. Printing demands paper having a high degree 
of opacity, especially when halftones or solids are printed on 
one side of the sheet with type or light printing on the other 
side. Deficiency in opacity is responsible for show-through 
of printing which interferes with legibility and also causes 
a bad general appearance of the work. 

In Government specifications, opacity is expressed in terms 
of contrast ratio. 

Thickness. Uniform paper thickness is essential for good 
printing. Variation in thickness of paper results in varia- 
tions in blackness or color intensity of the inks and interferes 
with the consistent printing quality of the sheet. 

Thickness of book paper is of paramount importance in 
controlling the bulk of the finished book. Individual volumes 
of a set of books printed on the same grade and weight of 
paper and containing the same number of pages are required 
to have the same bulk. 

Index paper must not exceed the specified thickness in 
order to economize filing space. 

Thickness of U. 8. postal card paper is important in rela- 
tion to the printing and production operations. 

Moisture Content. The measurement and control of the 
moisture content of paper, particularly that intended for 
multicolor work, is essential in the production of quality 
printing. Moisture content should be specified for the con- 
trol of register, static, cockling, creasing, and curling. 

Paper should be ordered from the mill with a slightly 
higher moisture content than that of the pressroom air. 
Lithographers with no special paper conditioning equipment 
should specify a moisture content of 0.5 to 1.0% above equilib- 
rium of the usual pressroom humidity for their printing 
papers. 

Color. In paper specifications, color is generally referred 
to simply as “color” such as white, green, blue, pink, buff, and 
must match a selected standard. 

Variation in color of book paper, writing, bond, and ledger 
papers is not only encountered among shipments from differ- 
ent contractors, but sometimes occurs within the same ship- 
ment. The difficulties which arise from variation in color 
of paper, cannot be corrected in the pressroom. On a long- 
run job, it is sometimes necessary to supply the pressroom 
with paper taken from different shipments. If the color 
of successive lots of paper differs during the press run and 
the ink remains the same, there will be a variation in the tone 
value of the printed page, since the ink formula and its tonal 
quality have previously been adjusted to the color of the 
paper first used. 

Formation. Formation has been defined as the uniformity 
with which the paper fibers and other solid components of the 
sheet are distributed. It concerns the appearance of the 
sheet when viewed by transmitted light. This property 1s 
very important not only because of its influence on the appear- 
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ance of the sheet, but because it influences the values and 
uniformity of values of nearly all other properties. A closed 
and uniform formation is an essential item in good printing 
papers. Without this, regardless of other paper qualities, 
only inferior printing can be done. When this is the case 
the ink will be unevenly transferred and unevenly absorbed, 
resulting in a mottled and spotty appearance of the printing. 


General Appearance. One of the most objectionable fea- 
tures of paper is an unsatisfactory general appearance due 
to the inclusion of dirt. The term “dirt”? may be applied 
to any foreign material embedded in the sheet such as black 
mineral and resinous specks, bark specks, shives, pieces of 
wood, rubber, wool hairs, color spots from undissolved dyes, 
oil, grease, and wax spots. The presence of even minute 
particles of dirt, scarcely discernible by the eye, affects the 
utility of the paper. It destroys the effectiveness of good 
printing and this is particularly degrading to the highlight 
effects in halftones. Gritty particles of dirt wear down the 
copper printing plates and halftones. In rotogravure print- 
ing, they scratch the polished nonprinting surface of the 
copper cylinder, causing fine hairlines to be printed in the 
nonprinting areas. 

Dirt in fine writing, bond, ledger, and index papers produces 
an unsatisfactory appearance which affects their sales. 


In concluding, permit me to say that we in the Govern- 
ment Printing Office appreciate the excellent cooperation 
which you, the technical men of the paper and other related 
graphic arts industries, have always so freely given us. 


The talks gave rise to an interesting discussion period. 
Some of the questions raised, together with the answers follow: 


Q.: Is there any method for measuring formation? 

A.: There is no method for numerically defining formation, 
but the quality is determined by a visual inspection. 

Q.: When a government specification designates a particular 
type instrument, such as the Bekk Smoothness Tester, can a mill 
that does not have this instrument substitute results obtained 
with a different type tester? 

A.: It is up to the mill to obtain the correct type instrument, 
and specifications must be met according to the standards issued. 
However, the mill may be able to correlate its instrument with 
the type designated in Government specifications by submitting 
various samples which will be tested on the particular instrument 
n question. These results may then be compared with those 
obtained by the mill, and a correlation reached. This correla- 
tion of the two instruments will only be accurate for the same 
type paper. 

Q.: In giving the specification on color for the blue paper 
used by General Electric, the standards seem to be set up based 
on the G.E. Recording Spectrophotometer. Since many mills 
do not have an instrument of this type, how are they to meet 
specifications? 

A.: General Electric plans to set up a series of blue standard 
sheets, based on the Spectrophotometer curves and these sheets 
will be distributed to the various suppliers. It will then be up 
to the mill to match the color by visual comparison with the 
standard sheets. 

Q.: Is any specification for two sideness usually given? « 

A.: No numerical specification for two sideness is usually 
given, but it must meet a visua) test. 

Q.: Does the printing ink absorption of uncoated papers vary 
very much? 

A.: The ink absorption will be markedly affected by the type 
and amount of filler used. With a given filler the ink absorption 
will also be affected by the amount of hydration obtained in the 
beating operation. The smoothness of the final sheet will also 
affect ink absorption. 

Q.: In some specifications for Government letterhead paper, 
no specification for opacity is given, why is this? 

A.: It is felt that since most letterhead paper is written on 
only one side, show-through is not important and no specifica- 
tion on opacity is needed. ’ 

Q.: It was mentioned that the brightness specifications on 
many papers may have to be lowered, what is the reason for this? 

A.: Because of the chlorine shortage, mills may be unable to 
meet brightness specifications, 

L. E. Grorcevits, Recorder 
Titanium Pigment Corp., New York, N.Y. 
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Empire State (Eastern District) 


The Eastern District of the Empire State TAPPI held a 
meeting on Noy. 15, 1951, at which 50 members heard an 
interesting paper given by Joseph F. Baigas, Jr., Engineer 
for the National Council for Stream Improvement, Inc., 
New York, N. Y. 

Ralph Prince, Secretary of the Empire State Section, was 
present and told about the junior prize contest. 

Mr. Baigas was introduced by E. H. Johnson, our Program 
Chairman. His paper follows: 


The New York State Pollution Control Law of 1949 in Action 
Joseph F. Baigas, Jr. 


Previous to the enactment of Chapter 666 of the 
laws of the State of New York, the control of pollution was 
vested in provisions of the laws of the State including the 
common law and various enacted statutes. These laws were 
thought not specific enough to control stream pollution and 
protect the public interest, so after much deliberation, the 
Water Pollution Control Law of 1949 was enacted. It is 
very interesting to note that this act was passed in the legis- 
lature without a single dissenting vote. 

The law has the following important provisions: 


1. The creation of a Water Pollution Control] Board em- 
powered to abate and prevent pollution in accordance 
with the provisions of the law. 

2. The classification of the waters of the State and the 
adoption of standards of water quality thereof. 

3. With respect to existing discharges, any person who, at 
time of enactment of the law, was discharging sewage or 
industrial waste shall discontinue such discharge if it 
causes pollution as defined by the standards of quality 
to be established. If no known reasonable method of 
treatment is available a period of 5 years is alloted for 
development of such methods. This period may be ex- 
tended, if necessary, after public hearing. 

4. After the date of the law any person who wishes to make 
any new outlet for the discharge of waste shall first apply 
to the board for a permit to do so. 


If we analyze these provisions, it can be readily seen that 
the most important provision in enactment of this law is the 
classification of waters and adoption of standards of quality 
thereof. Prior to these classifications, the board cannot act 
to reduce waste discharges except in emergency cases where 
the public health is endangered. This might be stated in 
another way. That is, according to the definition as implied 
by the law, there is no pollution existing in any specific waters 
of the State until classification and the application of standards 
are complete for these waters. After classification any waste 
that shall contribute to a controvention of these standards 
shall be considered unlawful and subject to the abatement 
provisions of the law. 

Inrecognition of the importance of this classification system 
the law has provided that the classifications be reasonable and 
based on the best uses which have been made, are being made, 
or may be made of the waters. Seven possible classifications 
have been established: 

it oes drinking, culinary, or food processing after disinfec- 

10n, 


2. A, drinking, culinary, or food processing after coagulation, 
sedimentation, filtration, and disinfection. 

3. B, bathing. 

4, OC, fishing. 

5. D, agricultural and industrial supply. 

6. E, sewage and industrial waste disposal and transporta- 
tion. 

Va Hs Sonaee and industrial waste or other waste disposal 
only. 


For each of the afore-mentioned classifications, certain 
minimum standards have been established. Those items 


Joserx H. Baraas, Jr,, Engineer, National Council for Stream Improve- 
ment, Inc., New York, N. Y 
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affecting the pulp and paper industry relative to their dis- 
charge are those which refer to: 


1, Floating solids, settleable solids, oil, sludge deposits, taste, 
and odor-producing substances. 


pH. 
Dissolved oxygen. ; 
Toxic substances, deleterious substances, and colored 


wastes. 


man SD 


In line with their powers to abate pollution and the definite 
procedure established by law in so doing, the Water Pollution 
Control Board has followed a comprehensive plan of action 
which consists of, first, the investigation or sanitary survey 
of the various drainage basins throughout the State, and, 
second, the publication and distribution of a report on the 
result of these surveys. A public hearing is then held at a 
convenient location within this drainage area at which all 
interested parties may voice their opinion on the classifica- 
tions. Finally, the waters are classified and the appropriate 
standards of quality assigned. After official classification, a 
plan for the abatement of pollution as defined by the classifi- 
cations must be prepared by the Board. This includes a time 
schedule of what the Board considers reasonable time for the 
preparation of plans, commencement of construction, and 
completion of works. A conference is then held with violators 
to see how far they will go in proceeding voluntarily to correct 
conditions and finally the program is put into effect. Those 
not complying with the orders of the Board will then be sub- 
ject to the enforcement provision of the law. 


The State program has operated since 1949 consistent with 
this procedure. It was originally estimated that the classifi- 
cation of all the waters in the State would be complete by 
1959. However, unless additional staff is provided, the 
executive secretary of the Board, A. F. Dappert, states that 
it will be 1964 or 1965 before the classification of all waters 
is complete. Since classification of waters is necessary before 
any abatement program can be enforced, the survey and 
classification program has been concentrated on basins where 
real acute pollution problems exist. Such a policy will con- 
tinue until additional help is acquired. 


According to data received from Mr. Dappert, field surveys 
on watersheds representing about 7% of the total area of the 
State have been completed as of September of this year. 
These include the following basins: 


1. Roundout-Wallkill (900 sq. mi.). 
2. Moriches Bay (70 sq. mi.). 

Hearings were held in these two basins this year and the 
waters have been officially classified. Work is now in progress 
on the comprehensive programs for the abatement of existing 
pollution as defined by the classifications. 

3. Conewango-French-Brokenstraw (1000 sq. mi.). 

Survey report on this basis is now being printed and the 
report will be published shortly. 

4. Onondaga Lake (400 sq. mi.). 

Survey report being printed and will be published in a few 
months. 

5. Sauquoit Creek (70 sq. mi.). 

Report to be published shortly. 

6. Mill Creek (30 sq. mi.). 

This report has been published and hearing will be held on 
November 20. 

7. Big Sister Creek (50 sq. mi.). 

Report has been published and the hearing was held on 
October 24. The official classifications will follow shortly. 

8. Olean Creek (180 sq. mi.). 

9. Peconic Bay (100 sq. mi.). 
10. EKsepus Creek (150 sq. mi.). 
11. Sawmill River (45 sq. mi.). 
12. Sparkehill Creek (30 sq. mi.). 


On these five small basins the surveys have been completed 
and the reports in various stages of completion. Survey 
work is now under way on the Ramapo River and should have 
been completed last month. Preliminary work has been 
completed on the Delaware River Basin (2500 sq. mi.), but 
completion of the work is 2 to 3 years off. Some studies 
are now in progress on the lower Hudson in cooperation with 
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the United States Fish and Wildlife Service in connection 
with the shad problem and survey work is under way on a 
portion of the Mohawk Basin exclusive of the subwatershed 
of Schoharie and the two Canada Creeks. 


After completion of the classification programs on the vari- 
ous basins, the work of the Water Pollution Control Section 
is extensive. Under the present organization, the lack of 
personnel and funds is jeopardizing the efficiency of the pro- 
gram. Mr. Dappert, executive secretary of the Pollution 
Control Board, stated to a recent meeting of the Isaac Walton 
league: ‘We are reaching the stage now that we absolutely 
must have more help or the program will begin to bog down. 
According to the law, once we have classified the waters, we 
must develop a comprehensive plan or program for proceeding 
to abate the pollution. All of this will require a great deal 
of detailed work. To enable us to carry forward the present 
survey classification program at a somewhat faster rate, but 
particularly to enable us to carry forward the development of 
comprehensive programs as rapidly as the waters of the 
various basins have been classified we have requested addi- 
tional appropriations. We shall keep on asking for and 
presenting justifications for staff and facilities somewhat 
commensurate with our actual needs.” 


Although it might be advisable to review in detail the 
classification of the Roundout-Wallkill basin and Moriches 
Bay at this time, these are so detailed that it could not pos- 
sibly be done in one sitting. In the Roundout-Wallkil! 
River Basin which comprises a 900-sq. mi. drainage area, 
there are 391 separate classifications. This gives some indica- 
tion of the tremendous job confronting the State authorities. 
All possible classifications were utilized in this work except 
Class E. The Roundout River from mouth to Eddyville 
was classified Class C and from Eddyville to the Wallkill 
Class B. The Wallkill River from Roundout River to Rio 
Grande received a B classification and from Rio Grande to 
the State line Class C. The various tributaries received 
classifications ranging from AA to F excluding E. A “D” 
classification was given to most of the small pasture streams 
serving primarily agricultural and drainage purposes. There 
are several sections of tributary streams classified Class F 
and to quote Mr. Dappert’s remarks to the Isaac Walton 
League regarding these classifications: “You may wonder 
why we should consider any classifications as low as F. I 
shall give you an example. A section of Monhagen Brook 
below Middletown has been officially classified as F. Were 
it not for the sewage flow from Middletown, Monhagen Brook 
would be essentially a dry stream. It is absolutely impera- 
tive that the City of Middletown utilize this stream as a 
means of sewage disposal. The only way in which this stream 
below the city could ever be restored to something resembling 
its pristine purity would be to move the City of Middletown 
off the watershed. Being realistic, I think you would agree 
that this is an impossibility. Therefore, the best usage for 
Monhagen Brook immediately below Middletown has been 
judged to be for sewage disposal purposes and accordingly 
placed in Class F. Now this classification by no means per- 
mits the City to dump untreated or inadequately treated 
sewage into the brook. We can and do expect the City to 
improve its sewage treatment facilities to the point that the 
stream will no longer be the public nuisance that it has been 
for many years. As a matter of fact to meet the standards 
for Class F the City of Middletown is required to install 
treatment works providing for a very high degree of treat- 
ment which it is now doing.” 

This statement by Mr. Dappert is important to the in- 
dustry for in instances where a similar situation might occur 
with regard to pulp or paper mill wastes, we should expect 
similar application of the F classification for since It 1s un- 
reasonable to remove the City of Middletown from the 
drainage area, it likewise would be unreasonable to move a 
pulp or paper mill from the drainage area. In general it 1s 
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believed that the classifications are very reasonable and in 
accordance with best usage. As a predator of classifications 
to come, particularly those which will affect the paper industry 
to a greater degree, these indicate a very thorough and sound 
approach by the Water Pollution Control Board in the es- 
tablishment of the basis upon which the success of the Pollu- 
tion Control Law of 1949 is dependent. 


Concurrent with the State’s program of stream classi- 
fication, the paper industry, under the New York section of 
the National Council for Stream Improvement, has been 
conducting water quality surveys in the areas of particular 
interest to the industry. The purpose of this work is to 
determine the intensity of any problem that may exist and 
also since the law affords all interested parties a definite voice 
in deciding classifications, to gain factual data so that the 
industry can enter the classification hearing and discussions 
on a sound basis. The general procedure followed in these 
surveys is for the engineers of the National Council to plan 
and lay out the details of the survey and then, with the assist- 
ance of personnel of the mills along the particular river, carry 
out the sampling program and conduct the necessary analyses. 
On completion of the field work, a report is written wherein 
the existing sanitary conditions of the stream are defined and 
the possible classification of the waters estimated with refer- 
ence to these conditions and the existing and possible future 
uses of these waters. To date, five surveys have been com- 
pleted. Last year, the Black River including the Beaver 
and Moose tributaries, Sauquoit Creek, and the upper Hudson 
River from Corinth to Thomson were surveyed and this past 
Summer a survey of the Lake George Outlet and the Oswego 
River were completed. Operations this Summer were par- 
tially hampered by general high flow conditions due to the ab- 
normal rainfall during July and early August. 


It can generally be stated that the sanitary conditions of 
the waters receiving pulp and paper mill wastes in the above- 
mentioned drainage areas are good. Indications are such 
that, if the classifications of these waters are reasonable and 
follow present usage as were those of the Roundout-Wallkill 
basin, only minor abatement measures will be required by 
very few of the mills. 


I have previously mentioned several specifications of the 
classification standards that might affect the paper industry. 
I would like, at this time, to summarize generally the average 
results with respect to these items. 


1. Floating solids; oil; sludge deposits. 

The standards for Class B and C, those which most of the 
waters of the completed surveys will meet, are alike—none 
which are readily visible and which measurably increase 
amounts... after mixture with the receiving waters. 

(a) Floating solids. 

The floating solids noted were foam, bark, and wood 
chips from pulping operations, and sludge islands caused 
by the decomposition, gasification and rising of fiber 
deposits. 

(b) Settleable solids. 

Settleable solids were noted not so much because there 
were measurable increases below mill outfalls after mixing, 
but that they are in some instances, readily visible. 

(c) Sludge deposits. 

The sludge deposits traceable to paper mill wastes were 
not extensive, but in some cases might contravene the 
standards. These deposits originate mostly from white 
water solids. 

(d) Oil. 

Oil is a minor item and although some oil was noted 
below mill outfalls improved housekeeping should reduce 
oil discharge to a point where it is no longer visible. 

pr: 
aH is not a problem. In all watersheds surveyed the 
average pH was within the required range, 6.5 to 8.5. 


3. Dissolved oxygen. 

Standards for this item dictate a minimum of 4.0 p.p.m. 
for nontrout waters and 5.0 p.p.m. for trout waters. Average 
dissolved oxygen in all waters surveyed was above 4.0 p.p.m. 
and there is generally no indication of an overload of the puri- 
fication capacities of any stream. 


2 


119 A 


4, Toxie wastes, deleterious substances, colored or other 
wastes. ‘ 

No problems of any extent are caused by waste from the 
paper industry having these properties except some local color 
problems. Color is a poor indicator of stream pollution from 
the viewpoint of dissolved oxygen, pH, and suspended solids 
for we can have excellent condition with regard to these items 
but still have residual color. In addition, color is one of the 
layman’s pollution yardsticks for he usually measures pollu- 
tion by what he sees or smells. This color item, where im- 
portant, will have to be resolved at the hearings for removing 
color particularly from pulping waste is a difficult problem. 
An example of what may happen with respect to color may be 
something like this. Assume a certain water will meet Class C 
standards for all items but there is a residual color from a mill. 
Now as far as science knows color alone is not detrimental to 
fish life but it can be seen that color will affect the fisherman. 
What might be asked is the C classification to protect the 
fish or to protect the fisherman. You can see how such a 
situation might develop resulting in pressure on the industry 
to remove the color. Therefore when a color problem exists 
or might exist due to pulp or paper mill wastes, the industry 
must take an active part in the hearings so that an unreason- 
able burden is not forced upon them. 


The survey program of the New York section of the Na- 
tional Council for Stream Improvement will continue next 
Summer. Surveys have been requested on a portion of the 
Mohawk River and the Hoosick River. Following this 
work, the staff of the Council will be available for other sur- 
veys where and when requested. 


The question period after the paper included the following 
discussion: 


Question: What is the status of a program for abatement on 
surveys already made? 

Mr. Baigas: There will be no enforcement until the survey is 
made on all watersheds. Until the survey is made, it would not 
be fair to one area to clean up when another area may be a 
worse offender. The surveys cannot be finished before 1963 
unless additional personnel and funds are made available to the 
Council. 

Peter Abel: Is 10,000 gal./ton effluent a good figure for a 
board mill with recirculation and should a mill have equipment 
to clarify that amount? 

Mr. Baigas: 10,000 gal./ton is a good figure for the effluent. 
Before installing equipment to clarify this, a mill should recircu- 
late as much as possible. 

R. Prince: You mentioned one area the State and the Council 
have surveyed. Has there been any estimate of the cost to make 
the necessary improvements? 

Mr. Baigas: No, as the advisory board that recommends the 
improvements is not operating as yet. 

Question: What has resulted in other states that have had 
to clean up? Does the stock saving pay for an installation? 

Mr. Baigas: White water clarification will bring returns, 
however, material from stock washers, cooking liquor, or mate- 
rial that colors the water will not. 

Question: Do you have anything on the waste sulphite liquor 
problem? 

Mr. Baigas: This is an economic problem. A base change 
may clear up the problem but would be costly in view of the 
capital investment already made. Research projects are going 
on to seek an economic treatment. 

Question: Are the results of individual mills research being 
made to the National Council? 

Mr. Baigas: Most of them are being made known, such as 
the OCO system that returns crystal clear water. The National 
Council is conducting research projects at Rutgers, Virginia 
Polytechnic Institute, Louisiana State University, Kalamazoo 
College, Institute of Paper Chemistry, Mellon Institute, and 
Oregon State College. It is interesting to note that 90% of the 
paper industry are members of the National Council. 


H. H. Lavery thanked Mr. Baigas for his interesting presen- 
tation. The next meeting will be Dec. 13, 1951. 


R. D. Lewis, Publicity Chairman 
Eastern District, Empire State Section 


Pacific 


On Noy. 138, 1951, approximately 200 men attended the 
annual engineering meeting sponsored by Pacific Section. 
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This year’s session was held in the spacious auditorium of the 
Lower Columbia Junior College at Longview, Wash. Donald 
G. Felthous, Pulp Division, Weyerhaeuser Timber Co. 
Longview, Wash., served as moderator at the afternoon 
technical meeting. The speakers were L. E. Hill, Jr., Weyer- 
haeuser Timber Co., Everett; Harold Springer, Rayonier, 
Inc., Port Angeles; James E. Maxwell, U. S. Department of 
Commerce; Donald M. Platt, Crown Zellerbach Corp., 
Camas. Arthur E. Erickson, Pulp Division, Weyerhaeuser 
Timber Co., Longview, was in charge of arrangements for 
the meeting. 

A reception for the group was held at the Hotel Monticello 
at the conclusion of the technical meeting, followed by dinner. 

Walter J. DeLong, Division of Public Information, Weyer- 
haeuser Timber Co., Tacoma, addressed the dinner meeting 
on the economic and political problems confronting the 
nation. 

The next meeting of Pacific Section will be on January 15 
at Olympia, Wash., at which time the subject of Process 
Control will be discussed. 

A résumé of the technical papers follows: 


1. Observation on Chip Handling from Barges and Cars, 
by L. E. Hill, Jr., Plant Engineer, Pulp Division, Weyer- 
haeuser Timber Co., Everett, Wash. 

Production of chips at sawmills is becoming a standard 
operation, requiring pulp mills to install unloading systems 
best adapted to type of carrier, mill flow pattern, and adequate 
to their competitive share of this chip market. 

Chips present a difficult unloading problem because chips 
consolidate and interlock in a bulk carrier. This occurs 
whether carried by ship hull, box-top scow, railroad cars, or 
automobile truck body. 

Gravity unloading from bottom dumping rail cars requires 
rodding or vibration to obtain flow. Gravity unloading from 
trucks can be obtained by opening tail gate and raising body 
to a steep angle. Roll-over unloading of rail cars requires 
a heavy investment and is only justified by a large number of 
incoming cars. 

Hog fuel type of clamshell bucket is being used, but presents: 
the problem of effective clean-up of scow. Smaller equipment 
of similar type has been used to unload rail cars but was slow 
and damaged the cars. 

Pneumatic suction is used at several mills because it un- 
loads and transports with one unit. Can be used in ship: 
hold obstructed by beams or in standard box car. Systems. 
normally require hand labor to keep suction pipe supplied 
with chips. Consumption of power is an important item in 
costs. 

Cars fitted with cable-drawn plows in their bottoms are 
being unloaded into pits. Chips come out of side doors or 
bottom doors, but must be manually freed from side walls 
before plow can be used. 

Ordinary box cars or open top cars could be unloaded with 
a scoop truck or by hand, but rate of unloading would be too 
low to fit into flow pattern required by most mills. 

At present there is no one system which best fits all situa- 
tions, therefore selection of a system must follow from con- 
sideration of all variables at the individual mill. 


2. Protection of Electrical Equipment Against Corrosion 
in Industrial Plants, by Harold E. Springer, Chief Electrician, 
Rayonier, Inc., Port Angeles, Wash. 

Corrosion of vital parts of electrical equipment presents a 
serious. problem in many industries where corrosive gases, 
dusts, or liquids are present. 

Experience is proving that for electrical installations in 
contaminated atmospheres all possible effort should be made 
to group as much apparatus as practical together in enclosed, 
air-conditioned rooms. 

This type of protection is applicable to control, switch 
gear, load center transformers, motor-generator sets, recti- 
fiers, and other similar apparatus, and equipment thus pro- 
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tected requires only normal maintenance. It also allows 
the use of standard equipment, more readily available and 
less costly than that of gas and watertight construction, 

High-voltage power apparatus is usually of outdoor con- 
struction and not easily housed. Such equipment should be 
located away from corrosive atmospheres. If this is not 
possible, a measure of protection is provided by heavily 
coating all mechanical and current-carrying parts with special 
paint finish. 

The use of totally enclosed motors, gas and watertight 
control and the best wiring materials available offers the only 
protection against corrosion where equipment must be located 
directly in contaminated atmospheres, providing selection 
of the materials used in their construction receives careful 
consideration relative to the corrosives to which they will 
be exposed. 

Insummary, providing clean operating conditions for equip- 
ment vital to production can hardly be overstressed if we are 
to guard against high maintenance cost, safety hazards, and 
lost production. 


3. Pulp and Paper Operations Under the CMP Program, 
by James E. Maxwell, Business Economist, U, 8. Department 
of Commerce. 

The present CMP program is a later edition of the program 
in effect at the end of World War II. 


Under the present program, the Defense Production Admin- 
istration is charged with dividing the available supply of 
controlled materials. Their first responsibility is to see that 
the military agencies get the essential materials necessary 
to carry out their legitimate defense programs. Their second 
responsibility is to divide remaining supplies among defense 
supporting activities and civilian users. This division is 
made through claimant agencies. NPA is claimant agency 
before DPA for civilian activities. The division of the civilian 
share is carried out by NPA under terms of seven CMP 
regulations and 88 material control orders. 

The outlook for sufficient critical materials to meet full 
needs of the pulp and paper industry for the next few months 
is not good. An indication of this is the fact that the first 
quarter allotment of steel, copper, and aluminum for pulp, 
paper, and paperboard machinery will reduce production of 
such machinery to approximately one half of levels prevailing 
in the fourth quarter of 1951. According to latest informa- 
tion, pulp and paper machinery manufacturers in the first 
quarter of 1952 will get the following percentage of their 
fourth quarter allotments of critical metals: stainless steel, 
54%; carbon steel, 75%; alloy steel, 96%;. brass mill prod- 
ucts, 85%; wire mill products, 72%; foundry products, 82% 
and.aluminum 82%. In view of these facts, it becomes clear 
that make-do and repair will again be the order of the day. 


4. Substitution of Noncritical for Critical Material in 
the Pulp and Paper Industry, by Donald M. Platt, Project 
Engineer, Crown Zellerbach Corp., Camas, Wash. 

The substitution of noncritical for critical materials is a 
timely subject and one which will, no doubt, receive increased 
attention in the coming months. 

Before discussing substitutions, it might be well to take a 
look at the materials situation. The pinch, in many mate- 
rials, is just beginning to hurt. For the next two years, at 
least, we may expect the picture to get worse in many re- 
spects. A few of the basic materials of particular interest to 
us which are or will be critical are: copper, aluminum, steel, 
and stainless steel. The copper industry is perhaps in the 
poorest position of any. Copper production, especially 
mining, cannot be increased rapidly. A drastic shortage 
exists now and will continue for several years. The good 
electrical and heat conductivity, corrosion resistance, ma- 
chinability, high strength, and wear resistance of copper base 
alloys are properties not found to the same degree in other 
metals. Unlike copper the aluminum industry has expanded 
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by leaps and bounds and, although aluminum is still a critical 
material, the situation is improving. Nearly all stainless 
steels are critical due to the acute shortages of some of the 
alloying elements principally nickel, molybdenum, and 
columbium, We may expect steel to continue short for a 
considerable time in spite of the recent and forthcoming tre- 
mendous increases in steel output capacity. 

There are two classifications of substitution and 2 types in 
each class. However, only one combination is of particular 
interest to us—direct substitution by the user. 

Perhaps the most satisfactory method of discussing the 
project of direct substitution of materials as it applies to our 
operations is by sighting specific examples: 

1. Buildings—If the shortage of structural steel becomes 
more acute, some combinations of reinforced concrete and 
wood will provide very satisfactory buildings with a con- 
siderable reduction in tonnage of steel. 

2. Skylights and window sash—Skylights can now be 
made of a corrugated plastic reinforced with fiberglass such 
as Alsynite or Corrolux. This material has excellent struc- 
tural properties and is easy to install. This, as well as glass 
block, can be used as a substitute for steel or aluminum 
sash. 

3. Bearings—There are many bearing applications 
throughout our mills where emergency substitution of plain 
bearings or special liners can be used to replace ball or roller 
bearings. Also with copper and bronze in short supply, we 
may need to look for substitutes for our plain bronze bushings 
and liners. It is possible to use powdered metal products 
for these applications. Nonmetal materials are now avail- 
able and are suitable for use in many bearing applications. 
Examples of these are Micarta, Helslip, Teflon, and the newer 
nylon and plastic type materials. Some of these may prove 
to be highly successful as substitutes, and many even displace 
metal bearings in many applications. 

4. Piping—Asbestos-cement and wood pipe are the prin- 
cipal substitutes for steel. Rubber-lined steel is a satisfactory 
substitute for stainless steel in many applications. Plastics, 
such as Uscolite and Saran, are often suitable for small lines 
handling corrosives. 

5. Electrical wire and cable—We may have been reluctant 
to change from copper to aluminum, but the time is fast 
approaching when we will be glad to be able to get aluminum 
wire and cable to meet our everyday needs. Significant im- 
provements in the manufacture of aluminum wire for elec- 
trical use plus the design of bimetal connectors for making 
up aluminum to copper have eliminated most of the objec- 
tions to using aluminum. 

In summarizing the materials substitution problem, there 
are several things we should do: 


1. Accept the idea of using substitutes. 

2. Keep ourselves advised on the shortage situation and 
trends. 

3. Plan ahead—design for the use of substitute materials. 

4. Watch our installation jobs and our maintenance work 
to be assured that critical materials are not wasted. 


R. M. True, Secretary 
Pactfic Section 


Kalamazoo Valley 


The Kalamazoo Valley Section met at the Columbia Hotel, 
Kalamazoo, Mich., at 6:30 p.m., Thursday, Dec. 6, 1951. 
Approximately 80 members and guests attended. A. T. 
Luey, Sutherland Paper Co., presided and introduced the 
speaker. 

Mr. Joseph Steinbruner, Plant Manager of Chicago Branch 
of International Printing Inks, spoke on the subject Testing 
Procedures for Inks and Printing Surfaces. 

A lively question and answer period followed the presenta- 
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tion of the talk. The questions concerned effect of moisture 
content of paper or paperboard on ink drying rate, effect of 
pH of paper on inks, possible ink adjustments on offset 
printing. 

Mr. Steinbruner remarked that end use of product is a 
limiting factor in considering adjustments that may be made 
on inks to meet variations in printing surface. Tack of 
ink and composition of press rollers are also to be considered. 

Mr. Steinbruner’s remarks follow: 

“Basie research and product development in the ink in- 
dustry have resulted in a great number of improvements over 
the years. Inks in bygone years were basically either oleo- 
resinous or penetrating in nature and drying was achieved 
by oxidation, polymerization, penetration, and evaporation. 
From this simple beginning, printing ink manufacture has 
evolved into a precision industry that is able to produce a 
product tailor-made for almost any printing process or end 
point usage of the printed piece. Resin-solvent vehicles are 
used that will dry under proper conditions in split seconds. 


“But these improvements would not be possible were it 
not for the tools, the testing equipment that plays the major 
role in evaluating theory on a practical basis. Our factories 
are equipped with printing presses of various types which are 
used by our laboratories to check the printed result of our 
experimentation under conditions analogous to those existing 
in the pressrooms of our customers. We have single and two- 
color flat bed presses, single and multicolor offset presses, both 
web and sheet fed, a rotary typographic press which will 
print four colors on a web up to 1500 feet per minute, aniline 
equipment, and even a newspaper press of commercial speed. 
All of these presses have special equipment of our own design 
or selection that enables us to detect even minor advantages 
or disadvantages in one ink over another. 


“No new development has any value unless it can be re- 
moved from the category of laboratory curiosities, be pro- 
duced economically in quantity, and be controlled in quality. 
The most import factor and the one I would like to dwell on 
is the control that must be exercised to maintain high quality. 
Assuming that the ink produced on formula has been mixed 
and milled, a sample for testing is given to quality control. 
It is first checked carefully for shade by comparing it with an 
established standard prepared by the formulating chemist by 
simple drawdown. ‘Then, by diluting the sample with from 20 
to 50 times its own weight of opaque white, the chemist 
checks it for tinctorial strength and makes certain that the 
desired color value is present. 

“While this is being done, manual examination of compara- 
tive viscosity has been made and a portion of the sample sent 
to the temperature and humidity controlled room housing 
our rheological instruments. We use two basic machines, 
the Interchemical Viscometer developed by the late Henry 
Green in our Research Laboratories and the Reed Inkometer 
developed by R. F. Reed. The I. C. Viscometer gives us 
the physical characteristics of the ink in dyne centimeters 
squared (dyne cm.”) representing the tack, yield value, and 
coefficient of thixotropic breakdown. These values taken 
at relatively low rates of shear must comply with the recorded 
values of the standard. The Inkometer, an empirical ma- 
chine, operates at high rates of shear and correlates high-speed 
printing conditions. Between the two we have a complete 
picture of whether the ink will work like the standard. 


“In the meantime, bulking or specific gravity readings are 
taken and the dispersion examined on the fineness of grind 
gage. This latter device is a block of steel into which two 
wedge-shaped grooves have been machined. The depth 
ranges from 1 mil to zero and after scraping the ink over these 
grooves, a source of light at the proper angle will allow the 
quality of the dispersion to be determined by visual examina- 
tion. The groove is calibrated to allow accurate recording 
of the fineness of grind. 

“Up to this point, we have merely made a production batch 
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of ink, controlled to our specifications. Now we must assure 
ourselves that the ink will meet the customer’s specifications. 
Comparative proofs are pulled on the exact stock on which 
the ink is to be printed. If the exact stock is unavailable, 
the proofer uses the closest approximation of the printer’s 
paper. These proofs are examined at frequent intervals to 
determine that the drying rate of the new lot of ink is equal 
to the standard. If the ink we have made will be used on 
printing machinery equipped with drying devices, the drying 
time of the ink is checked on laboratory counterparts of the 
production equipment. 

“After the proofs are dry, they are given to a laboratory 
physically removed from the production and control labora- 
tories where chemists perform any other tests required. 
If the printed piece is to be used for a food wrapper, soap car- 
ton, lithographed metal can, cotton bag, or any other specifie 
printed product, the ink must be approved by this testing 
laboratory. Apparatus in this laboratory has been carefully 
selected or designed as necessary to reproduce conditions 
that have been experienced in field results. 

“When the ink is found to have the characteristics required, 
it is approved for packaging. Again a sample is inspected 


for fineness of dispersion and this sample carefully labeled — 
with the formula number, batch number, and date of manu- — 


facture and filed for future reference. 


‘More than 20 years ago, it was recognized that a thorough 


and continuing study of the reciprocal relationships between 
paper and printing ink (‘paper-ink reaction’ for short) would 
be necessary to provide a basis for further research for the 
improvement of printing. IPI was among the earliest in 
this field of investigation. A paper titled, Testing Printabil- 


ity of Paper with Ink, presented by F. A. Weymouth of IPI _ 
at the Annual Meeting of the Technical Association of the — 


Pulp and Paper Industry at the Hotel Commodore in New 
York City in February of 1942, was probably the first success- 
ful attempt to correlate and standardize on methods of de- 
termining the relative printability of coated papers. The 


methods he described, by the way, have been adopted by a — 
A second — 


majority of the manufacturers of those papers. 
paper on the same subject was presented by Otto Berberich, 


L. F. Englehart, and Milton Zucker of the Research Labora- — 


tories to the same group at the same place six years later, 
based upon further studies by our laboratories in Chicago and 
New York. These papers were printed in the Paper Trade 
Journal of April 9, 1942, and Aug. 12, 1948, respectively. 


“The testing methods described by Weymouth have been 
found applicable to boxboard and other packaging material 
and have recently been adopted by some of the board mills 
as well as by producers of set-up and folding cartons. 
cally, there are two separate and distinct tests, one involving 
a visual observation comparing the ink receptivity of an un- 
known piece of paper against a paper of known printability 


Basi- — 


by proofs pulled under controlled conditions and the second _ 


making comparisons of the known and unknown papers by 


proofing inks of progressively increased tack to determine the — 
Please notice that in both instances, com- — 


pick resistance. 
parison against a known standard is required. 

“Briefly, the printability test is performed on samples of 
the known and unknown which have been prepared by equal- 
izing the caliper, and then affixing the two samples on backing 
piece to maintain relative position. The two pieces of board 
are then printed simultaneously on a precision proofing press, 
which has been inked with a minimum amount of ink. Be- 
cause all of the contributing factors, such as ink film thickness, 
impression, speed of ink take-off, etc., are exactly the same, 
the difference in ink take-off is a true comparison of print- 


ability. An ink of low spectral reflectance will disclose such _ 
differences as wire marks, uneven surface, hard and soft 


spots, scabs, and pits. 
The second test, using inks of progressively increased 
viscosity, will reveal weakness of surface coating under condi- 
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ns similar to those experienced in printing conditions. This 
t correlates the Dennison wax method of evaluating print- 
; surface strengths but has an obvious advantage in that 
does not affect thermoplastic binders frequently used in 
ating whereas hot wax may give erratic and misleading 
sults on such coatings. The tack-graded inks developed 
International Prinking Ink, when judiciously used, will 
able the board or paper manufacturer to predetermine the 
itability of a particular stock for single-, two-color or four- 
d five-color printing, by comparing the unknown against 
sample of known performance. This method must be 
‘ictly comparative rather than absolute since the film thick- 
ss of the ink, the temperature of the ink as varies by the 
ne allowed for mechanical distribution, the humidity, the 
pe of printing plate used, and the speed of pulling the proof 
| influence the picking. 

“While it must be recognized that the testing methods are 
npirical, experience has proved that paper mills using the 
boratory proof press method of testing their product have 
own marked improvement in quality. Their papers are 
own for superior printability. 

“Because of increased interest in the production of printed 
aterial in gloss ink, another method of testing suitability 

paper for proposed end point usage has been developed. 
his test consists of proofing three standard inks of widely 
vergent composition. We use an orange ink of high pig- 
ent, low oil composition, a blue ink containing a small 
nount of pigment and a high percentage of oil, and a red 
high viscosity and medium oil content. Proofs of these 
ks can be observed visually and compared to a stock which is 
10wn to have the property of producing jobs of high gloss. 

“It is not my intention to convey to you the impression 
at all printing faults can be corrected by the production 
papers which will pass the printing tests described. We 
the printing ink industry do not intend to shirk our re- 
onsibility in connection with the immediate production 
a printing job. 

“Too frequently the choice of paper is dictated without the 
acessary forethought that might have resulted in a superbly 
rinted piece. When an unsatisfactory paper is placed n 
roduction, the skill of a pressman can ‘help to only a limited 
‘tent. The inkmaker, having the greatest degree of flexi- 
lity, can usually adjust his product to further improve re- 
its, but the best ink on poor paper will not result in a printed 
iece of excellent appearance any more than poor ink will 
sult in an excellent job on the finest paper. Good printing 
quires that the papermaker, inkmaker, and craftsman com- 
ine their skills in order to produce satisfactory printed copy 
ithout undue expense. 

R. H. Hurst, Secretary 
Kalamazoo Valley Section 


Jelaware Valley 


The November meeting of the Delaware Valley Section was 
eld at the Engineers Club of Philadelphia on Nov. 29, 1951. 
pproximately 56 members and guests attended the dinner 
eeting. Chairman Erspamer presided. 

Chairman Erspamer opened the meeting by welcoming the 
roup and announced that at the January meeting A. L. M. 
ixler of the Riegel Paper Corp. will give a talk on The De- 
elopment of New Products for the Paper Industry. 

Frank Lovegren was then called upon to announce that 
1e Albert Award letters had been circulated and that the 
embers were asked to give their wholehearted cooperation 
| making this award a success. 

Dr. Brill introduced the speaker of the evening, L. E. 
Thitmayer of the E. I. du Pont de Nemours & Co. F & EF 
vision. Mr. Whitmayer’s subject was Color Engineering 
aint for Safety and Efficiency of Paper Production.. His 
resentation follows: 
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Color Engineering: Paint for Safety and Efficiency of Paper 
Production 


L. E. Whitmayer 


THERE is a marked similarity in the growth of the in- 
dustries represented here. Within the last 30 years, paint 


Officers of the Delaware Valley Section: A. J. Haug, Scott 

Paper Co.; A. S. Erspamer, P. H. Glatfelter Co.; H. C. 

Brill, E. I. du Pont de Nemours & Co.; F. J. Lovegreen, 

W. C. Hamilton & Sons; and E. R. Padavic, Container 
Corp. of America 


and paper making have progressed from arts to the point 
where they are being considered as sciences. 

The use of protective coatings, or paints, although some- 
times confused because of the many different types and varie- 
ties, is basically for two purposes—for beauty and for useful- 
ness. Paint jobs are expected to look well and perform a 
functional purpose of protecting a substrate. While the 
major discussion tonight will be on the function of color, let 
us not overlook the even more important phase of protection. 
For example, the wet ends of paper machines are not difficult 
to paint, if they are properly and adequately protected. 
Much more can be accomplished by applying the proper paint 
on the wet end of the machine when that machine is clean 
and dry, than can be done at a later date. Two coats of 
paint, in our experience, are never sufficient for protection 
under normal conditions; and therefore, the wet end of a 
machine requires more coats and more film thickness to 
effectively withstand the use to which the surface will be put. 

In maintenance painting, it is always wise to stencil on 
the job the date the paint was applied and the number of 
coats used, so that management on its frequent inspection 
tours is fully conscious of repetitive maintenance costs. 
Such painting needs to take into consideration adequate sur- 
face preparation, application under proper drying conditions, 
application of a sufficient number of coats to provide ade- 
quate film thickness, and proper usage of that surface after it 
has been protected. You cannot bang a hammer against it 
and expect a paint job to last. However, paint does more 
than merely protect; it can also influence production in 
many ways through the use of color. I should perhaps say 
the functional use of color. 

What is color? How many colors are there? What is 
functional color? Perhaps we better see what color is before 
going deeply into how color works for us. 

The simplest form of color and the first one we remember 
is the rainbow, scientifically known as the spectrum. A ray 
of white light passing through a drop of rain or prism breaks 
up into its components or primary colors of red, green, and 
blue. 

We must resolve color into a simplified form. Al] laws of 
color are based on primaries. Learn to describe all colors in 


L. BE. Wurrmayrer, F & F Division, E. I. du Pont de Nemours & Co., Inc., 


Wilmington, Del. 
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basic terms—hue or color, chroma or saturation, value or 
brightness. The physicist using lights has these three pri- 
maries—red, green, and blue. Principles of light and light- 
ing are based on these. The colorist uses pigments, but no 
blend of colors will develop dark gray or black. All tinting 
of colors is based on these primaries. The psychologist using 
sensations has six primaries. His primary colors are the red, 
blue, green, yellow hues, black, and white. The principles of 
color harmony are based on these primaries. Harmony is 
secured with: adjacent hues, complementary hues, split 
complements, triads, and tetrads. 

The eye recognizes a pure hue—white and black. In all 
the world of color there are but three basic forms of sensation. 
You see pure hues (red, yellow, green, blue) as one unique 
form and experience. You see white, which does not re- 
semble any pure color. You see black, which again is unique, 
bearing no resemblance to pure hues or to white. These are 
the three fundamental elements. 

Now, when you see a tint (pink, lavender), you say it looks 
like it has hue in it and white in it. When you see a shade 
(maroon, brown), you say it looks like it has hue in it and 
black in it. When you see gray, you say it is to be mixed 
with white and black. When you see tone (any grayish color 
like tan, taupe, or beige), you say it appears to have a little 
bit of hue, a little bit of white, and a little bit of black. 

Faber Birren suggests a very simple supplement to the 
principles of color harmony given above by using a triangle. 
The following illustrates the additional basic principles. 


1. Color White Black Harmonize 
2. White Gray Black Harmonize 
3. Color Tint White Harmonize 
4, Color Shade Black Harmonize 
5. Tint Tone Black Harmonize 
6. Shade Tone White Harmonize 
7. Pure color Tone Gray see Harmonize 
8. Color White Black Tone Harmonize 
9. Tint Shade Gray Tone Harmonize 
10. All seven forms harmonize 


Tone is the only form of color that harmonizes with all 
others. A straight line through all forms of color shown on 
the triangle gives us an easily remembered, practical method 
of securing harmony. Our “Color Conditioning” colors are 
tones, tints, and shades; and therefore they harmonize. 
That is one reason why it is difficult to go off base with our 
“Color Conditioning” colors. All you need to remember 
when you strive for color harmony are two basic forms—the 
hue circle and the color triangle. 

To get back to functional color. All this means is that 
color is put to work, and the work it does falls into one of 
three classifications: 

1. Physical—That is, it is a form of energy. A white ship is 
cooler than a black one. Black glass absorbs heat rays. 
Transparent glass transmits them. Certain dyes, such as 
those used in our paint cleaner, change color. 

2. Visual—The use of black on yellow highway signs im- 
proves legibility. The use of proper contrast eases seeing, 
such as our ‘“Three-Dimensional Seeing” principles for 
painting machinery. 

3. Emotional—Many things enter into this phase of color. 
An Irishman dislikes orange. This field of functional color 


is very complicated. Children prefer warm colors. Adults 
prefer cool colors. 


In our “Color Conditioning” program all three phases of 
functional color are tied in, along with the basic principles of 
color harmony. 

I mentioned that we are dealing with color from the 
psychological standpoint. One of the first aspects to con- 
sider is brightness. The du Pont Company has always made 
outstanding mill whites, still makes them, and still offers 
them for use where they are desirable; but they are not de- 
sirable in a critical seeing area. Glare and excessive con- 
trasts tire the human eye. This being true, no colored sur- 
face within view in a given area should be more than 5:10 
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times brighter than any other visible surface. With this in — 
mind, ‘Color Conditioning” colors were designed to fall 
within the 1:5 ratio. Consequently, they can be used in any 
combination with each other with the assurance that the eye 
will be unaffected by adverse seeing conditions. Fune- 
tionally, it is not good to have a dado in an office because it 
places different ratios of brightness directly in the line of * 
vision. 
People like color. Men prefer blues, reds, and greens, in 
that order. Women prefer reds, blues, and greens. The dis- 
like for violet, orange, and yellow applies to both sexes. Color 
preferences should be taken into consideration when painting 
is done. An individual can exercise his personal preference 
when painting his own private office, but when doing some- 
one else’s, he needs to recognize their likes and dislikes. 
Another aspect is the emotional reaction to color. To most 
people warm colors are stimulating; cool colors are subduing. 
The most exciting colors are in the red and orange groups. 
Subduing colors are in the violet range; while tranquility is 
induced by the greens. Tints such as peach, buff, beige, 
cream, and ivory are moderately stimulating. Pale blues and 
violets are suppressing and should be used with caution over | 
large areas. 
Color also has warmth and coolness. I could relate many 
examples of this particular phase of color. Where offices are 
air-conditioned, sometimes a change in color alone, without — 
doing anything to the air-conditioning system, will make the — 
rooms appear more comfortable. Color can be utilized to— 
make any room seem warmer or cooler simply by the con-_ 
sidered application of paint. In practice, warm colors such — 
as peach, beige, sunlight, etc., will make cool rooms seem 
warmer. In reverse, an uncomfortably warm room will seem — 
to be made cooler by painting the walls in light blues and= 
greens. : 


Appetite appeal is particularly important in color whether — 
we consider a company cafeteria or our own dining rooms. 
Poorly chosen wall colors in eating places actually decrease 
the appetite; proper ones tend to increase it. In railroad — 
dining cars, it was found that a lavender interior actually cut 
down eating time and the size of the meals ordered. In air- 
planes, air sickness was common where the interiors were 
painted in unappetizing hues. Both these situations were 
alleviated when proper colors were selected. q 


Complementary colors are used to advantage. Every color » 
has an after-image of its complement. If, for example, you 
stare at a red disk for a few seconds, then gaze at any white 
area, you will see a blue-green disk as the after-image. Since 
a similar phenomenon is true for all colors, the proper knowl- 
edge of complementary colors will enable you to emphasize — 
any given colored area by giving it a background of its com-_ 
plement. The human skin, for instance, is flattered by blue-— 
green walls. Merchandise of any given color can be enhanced | 
by supporting it with its opposite. I 

Why are highway signs black and yellow? Merely because _ 
of color visibility. Red is one of the first colors to lose its” 
identity under conditions of low illumination. We use the 
principle of color visibility in our Safety Color Code. Alter- 
nate stripes of High-Visibility Yellow and Black are used to 
identify accident hazards and on the stanchions or handrails” 
and along paper machines to indicate changes in elevation. 
Alert Orange is used on the interior of switch boxes and on the 
guard of a guillotine cutter. 


Colors have size, weight, and dimensions. Why do we use 
black on a yellow background for highway signs? The 
answer is that black letters appear bigger than the corre-_ 
sponding yellow letters would appear on a black background. — 
An understanding of the principles of size, dimension, and — 
weight in color makes it possible to have small areas look 
larger or large areas seem smaller. Color can be applied 
so as to appear to raise or lower ceilings. Even tote boxes 
for carrying an accumulation of heavy objects can be madi 


so 
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sarently easier to lift if they are painted yellow or light 
en. 

Bright colors attract the eye; dark ones get less attention. 
is principle can be widely used in decoration or display. 
e bright walls of a room detract from objects within it. 
bdued walls, on the other hand, make objects (furniture, 
inters, merchandise) stand out. 

he “Color Conditioning” colors are harmonious with each 
ler, aS was pointed out from the color triangle. Since prac- 
ally all artificial light is colored, they are designed to give 
sonably good performance under all conditions of 
unination. 

Naturally, in the time allotted to the discussion of such an 
-important subject, one can only adhere closely to the 
idamentals. If any of you desire further information, 
ase do not hesitate to get in touch with us. We shall wel- 
me the opportunity to confer with you on your own par- 
ular problems. If any of you desire to use a film which we 
ve available, we shall be very happy to show you the 
vase for Color” and put it on for your supervisory group. 
lor like safety and prohibition cannot be regulated. Con- 
uous education is required to make any of them effective. 
After this splendid presentation there was a short discussion 
riod. 

Mr. LeBeck (J. T. Ryerson & Son, Inc.): Is there a color or 
solor scheme which you would recommend to compensate for 
ference in height in order to prevent accidents? 

Mr. Whitmayer: Yes, in accordance with du Pont’s safety 
lor code which is based on research and traditional association, 
suggest that all strike-against, stumbling, falling, and tripping 
zards be marked with alternate stripes of yellow and black. 
r example, protruding parts, curbings, low beams, railing, 
uding buckets and cranes, stairway approaches, etc., should be 
arked with this color scheme. 

Mr. Schwenkler (Container Corp. of America): What is the 
sis of the du Pont Safety Code? 

Mr. Whitmayer: These colors, yellow (high visibility), orange 


(alert), green (safety), red (fire protection), blue (precaution) 
and white and gray (traffic and housekeeping), have been selected 
by du Pont on the basis of research and traditional association. 
Some of these colors, red, green, yellow, and white, have been 
adopted by the American Standards Association. 

Mr. Dahlgren (Pioneer Chemicals Co.): What color would 
you recommend for an office? 

Mr. Whitmayer: An office should be every bit as pleasant 
and comfortable as your home. The colors used in an office, 
however, should depend on various conditions, e.g., if the seeing 
task is green, the walls and furnishings should not be green for 
then you have a camouflaging effect, making the seeing task 
harder to distinguish. On the other hand, if the contrast between 
the seeing task and the surroundings is extreme, e.g., if the seeing 
task is light and you look up at a dark object and then back at 
the light seeing task, momentary blindness and eyestrain result. 

Mr. Tourangeau (W. C. Hamilton & Sons): From a safety 
angle, what color or colors would you recommend for the drier 
section of a paper machine? 

Mr. Whitmayer: I would recommend that the drier ends be 
painted green or gray and the drier frames gray. 

H. Wright (S. Austin Bicking Co.): In order to reduce eye- 
strain, what color scheme would you recommend on the end of a 
paper machine making a lot of colored board or paper? 

Mr. Whitmayer: A neutral gray. 

Mr. Rotondo (Container Corp. of America): What color 
should jitneys be painted from the safety standpoint and at the 
same time be restful for the driver? 

Mr. Whitmayer: Yellow or orange with alternate stripes of 
black. Those parts of the jitney in the driver’s line of vision 
may be painted some other color more restful to the driver. 

Mr. Lewis (Container Corp. of America): What is your 
opinion of fluorescent or daylight paints in regard to safety? 

Mr. Whitmayer: Most of these are not paints but only fluores- 
cent beads. They are all right for signs where illumination is 
varied bit are no good where illumination is constant. 

Bill Marble (Riegel Paper Corp.): What paint do you recom- 
mend for damp areas? 

Mr. Whitmayer: Phenolic base primer and finish paints. To 
do a good job, several primer coats are needed, 
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Condensation and Hydration Reactions with 
Low-Grade Cellulosic Materials 


EDUARD FARBER 


Fieips and forests continuously yield materials in 
which cellulose, hemicelluloses, and lignin are the main con- 
stituents. Our harvests consist of valuable grains and tim- 
ber, together with large proportions of cellulosic materials of 
lower grade. For each 1000 bushels (80 tons) of wheat, we 
can reap a total amount of straw, “if cut at ground level,” of 
70 tons. Total production of small grain straw, in 1945, was 
estimated at 134.5 million tons, of which 57%, about 76 
million tons, was estimated as the recoverable part of long 
straw (1). If our lumber production, as expected, reaches 36 
billion board feet this year, as it did in 1942, an estimated 60 
million tons of low-grade wood in form of slabs, edgings, 
shavings, sawdust, etc., are to be expected. Other forms of 
low-grade cellulosic materials are corncobs and stalks, and 
bagasse from sugar cane. 

The availability of these materials as potential sources for 
more valuable products has found increasing attention in the 
last few decades. The present paper has the object of point- 
ing to some recently indicated ways which have led, or may 
soon lead, to chemical utilizations, and which are consistent 
with the necessary economic considerations. The reforming 
into fiber boards is not included here. 


A large proportion of these materials is burnt, as a way of 
disposal, or as a fuel. The problem of improving the use of 
low-grade cellulosic materials for fuel purposes has been ap- 
proached from three directions: 


1. The construction of the ovens has been adapted to the 
bulk and caloric values of these materials (2). 

2. The cellulosic materials are compressed for greater ease of 
handling (3). 

3. The fuel value has been increased by chemical pretreat- 
ments. We are here mainly concerned with this approach. 


AUTO-CONDENSATION 


Omitting older attempts of achieving this purpose, research 
in condensation reactions at high temperatures and pressures 
has been directed toward increasing the carbon content and, 
thereby, the heat value of cellulosic wastes. In the experi- 
ments of F. Bergius (4) and of E. Berl (5), water served as the 
carrier for the heat applied, and it acted as a solvent for the 
by-products. A kind of artificial coal was thus obtained. 
These experiments were originaJly undertaken to provide 
models of the natural process by which coal is formed and to 
demonstrate that cellulose was the main starting material. 
Berl tried to develop a commercial operation on this basis. 
Neither the scientific question concerning the origin of natural 
coal nor the economical difficulties involved in carrying out 
this condensation at high temperatures and pressures have so 
far been solved. 


A partial pyrolysis of wood at temperatures below the ex- 
othermic decomposition has been investigated as to the nature 
of the gases and the quantities of residues formed (6). Since 
formic, acetic, and propionic acids are formed, this decomposi- 
tion of wood takes place in an acidic environment. The 
carbon content of the solid material increased from the initial 
50% (red oak) to 56.2% in 10 hours at 240°C., and to 69.5% 
when the wood was held at 260°C. for 10 hours. 


The presence of organic acids exerts some influence, not 
known in its details, upon this condensation reaction. 


A model for such influence is offered in experiments on con- 
densations of glucose which are catalyzed by very small pro- 
portions of acids In this model condensation, the product is 
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a mixture of polyoses which can be hydrolyzed back to glucose. 

Glucose (dextrose) can easily be converted into condensa- 
tion products with high yields. With less than 0.1% mineral 
acids, and at temperatures of 120 to 180°C., di- and tetramers 
are obtained (7). For example, 100 parts, by weight, of 
dextrose-hydrate are partially polymerized when mixed with 
0.02 part of sulphuric acid and heated to 140°C. for 3 minutes, 
The inorganic acids are specific in their catalytic action. 

Heating in the presence of small amounts of boric acid 
leads to higher polymers, particularly when other mineral 
acids or salts are added (8). The product obtained by heating 
100 parts of anhydrous dextrose with 5 parts of finely ground 
metaboric acid, 5 hours at 185°C., then 1 hour at 175°C., can 
be fractionated into 64% of 9.4 degrees of polymerization, 
14% of 6.9, and 8% of 6.5. 

Acids are catalysts for hydrolytic splitting of polymeric 
carbohydrates when water is present in excess. Acids are 
condensing agents when water is excluded. Between these 
extremes there are those conditions of relative proportions 
between carbohydrate, acids, and water, under which hydroly- 
sis and condensation can both occur. This is the case in the 


solutions obtained from cellulosic materials by means of con- _ 


centrated hydrochloric acids (9). 
Even with this modification, the general statement that 


acids cause hydrolysis in the presence of water, condensation E | 
in its absence, is too broad. The reactions are functions not 


only of the acid-water relationship, but, in addition, of the 3 
nature of the carbohydrates. 


yields varying for the different kinds of pentoses. 


Wood undergoes a condensation reaction when exposed to ~ 


temperatures of over 100°C. in the presence of small propor- — 
tions of acids. In view of the foregoing discussion, it is not | 
surprising that the intermolecular dehydration is only one of 
the reactions involved. Carbon dioxide, formic acid, alde- 
hydes, and ketones are split off simultaneously. In this re- 
spect, the results of heating hardwoods with high pentosan 
content are somewhat different from those obtained with 
softwoods. In the main, however, the analytical proportions — 
of cellulose to lignin are changed in the same way for both ~ 
kinds of wood. The analytical lignin value increases at the — 
expense of the carbohydrates which are originally present. 


Exothermic decomposition of wood itself generally starts — 


at temperatures of about 275°C. The acid-catalyzed conden- | 
When 2 grams of — 


sations begin much below this temperature. 
sulphuric acid are added to 100 grams of comminuted wood 
(medium coarse sawdust), temperatures of about 200°C. and 
reaction times of about 30 minutes are sufficient to yield a con- 
verted sawdust, in which hydrolyzable carbohydrates are 
greatly reduced, while nonhydrolyzable “lignin” is consider- 
ably increased. Sawdust from Douglas-fir, heated with 
2% sulphuric acid in 1 hour to 190°C. and kept at this tem- 
perature for 30 minutes, gave, upon analysis by treatment — 
with sulphuric acid of 72%, a “lignin” value of 81%, and 22% 
“glucose.” Sawdust from a mixture of hardwoods, mainly 

maple and yellow poplar, under otherwise the same conditions 

of reactions, was converted into a product giving 50% “lignin” 

and 34.6% “glucose.” 


By increasing the proportion of acid lower temperatures 
can be used for similar results (9a). : 


Such condensation products from sawdust, which could also 
be produced from other low-grade cellulose materials, have 
shown beneficial effects as additions to soil. In preliminary _ 
experiments, added in amounts corresponding to 10 tons per 


acre to a sandy soil, they promoted the growth of radishes, 
beets, tomatoes, onions, etc. 


For example, pentosans are _ 
hydrolyzed. and dehydrated to furfural by dilute acids witha 


4 


The idea of using lignin for soil improvement is not new. 


The residue from wood hydrolysis has been suggested for this 
purpose. The waste liquor from the sulphite pulping process 
seemed to offer an inviting application in this field. It has 
definite effects on soil particle aggregation (10). For field 
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lants, some adverse results have been reported, but beneficial 
fects have also been published (17). 

The effects of mulches (12) and organic soil amendments are 
) remarkable that they deserve a great deal more of scientific 
ssearch. 

Numerous patents have been issued concerning the use of 
ellulosic wastes as carriers for nitrogen. Reactions at very 
igh temperatures (over 300°C.) (13) are proposed for this 
urpose. 


HETERO-CONDENSATIONS 


As temperatures in treating cellulosic materials reach 300° 
»., condensation approaches the range of charcoal formation. 
‘he presence of other substances, capable of reacting with the 
ellulosic substances before they break down into “charcoal,” 
an change this course of reaction completely. Alcohols or 
henols react predominantly with the lignin when they are 
sed together with water (14). Methods of producing cellu- 
se have been based on this elective reaction. In the ab- 
ence of water, and with acids as catalysts, the entire wood 
ubstance reacts and is changed into resinous materials. The 
nfluence of water is as pronounced and complex as in the 
ydrolysis and condensation equilibria mentioned before. 
Vood and other cellulosic materials dissolve under reaction 
n phenol or cresol, when heated with the addition of a little 
nineral acid (15). With loss of water and some volatile by- 
roducts, resins are obtained which are thermoplastic up to at 
east 200°C, 

Acetylation of wood can be achieved under conditions simi- 
ar to those for cellulose. Reaction with the resinous and 
atty acids contained in tall oil, or with the abietic acids of 
vood rosin, begins at temperatures of about 300°C. for resi- 
lues from furfural production, and may require up to 360°C. 
or wood (16). ‘ 

Isolated lignin, obtained after hydrolysis of wood, is even 
nore reactive (17). 

The resins produced by this condensation with tall oil or 
osin are primarily thermoplastic. They react with boric 
cid at temperatures of about 200°C. to form gels. Boric 
cid is a versatile condensing agent; its effect on pinewood 
Osin consists in increasing its melting point after prolonged 
eating to 100 to 250°C. (18). Small amounts of hexamethyl- 
netetramine at high temperatures produce gradual further 
ondensation, up to an infusible and insoluble state (19). In 
his respect, these resins from cellulosic materials resemble 
yhenol-formaldehyde resins, while they share with rosin the 
eactivity toward boric acid. 


TOPOCHEMICAL HYDRATION 


The chemical reactivity of cellulosic materials is greatly 
nfluenced by structure. The fiber of plant cells provides not 
nly mechanical strength, but also chemical stability. By 
lestroying this structure, the chemical stability is greatly 
educed. Finely ground wood reacts with much greater 
ase than coarse wood particles. Beechwood, reduced by 
ry grinding to an average partial size of 1 to 2 mu, can be 
nethylated in one step to a methozyl content of 36% OMe, 
nd acetylation with acetic anhydride in pyridine gives a 
roduct containing 40% COMe (20). The crystalline- 
rdered state of cellulose disappears upon grinding it to fibrils 
f 100 to 750 A thickness (27). 

Cellulose is deeply affected by fine-grinding. After grind- 
ng cotton cellulose in a Wiley mill, the loss of degree of 
rystallinity was found to be 3% when a 2-mm. sieve was used, 
% with an 0.84-mm. sieve, and 17% when fineness was 1n- 
reased to about 0.2 mm. (22). 

Some of the controversy concerning chemical bonds be- 
ween lignin and cellulose can be explained by considering the 
yrm of cellulosic material which was investigated. 


Besides, water again is of decisive influence. Fine grinding 
1 the presence of much water can be carried beyond the pri- 
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mary fiber structure to a stage of high dispersion. Cellulosic 
materials of high pentosan content, like most straws and hard- 
woods, are more readily changed by wet grinding than low- 
pentosan softwoods. Papermakers~have used this in pro- 
ducing glassine paper which resembles the uniform structure 
of cellulose regenerated from solutions of its compounds. The 
glassine effect does not depend on high cellulose content of the 
paper finish; pulp produced without material removal of 
lignin from bagasse or hardwood can be similarly converted. 

It has been attempted to utilize such hydrating processes 
for increasing the digestibility of woody substances (23). 

Continued grinding of cellulosic materials in water leads 
to a-peculiar physical state which deserves the name colloidal 
in its original meaning. In this state, the cellulosic materials 
can be used as glues, particularly for paper (24) or for the 
production of wallboard (24). 


MOLECULAR HYDRATION 


Topochemical hydration does not increase the reducing 
action, measured for example by the copper number, the real 
solubility, or ion adsorption. Soluble anhydrous carbohy- 
drates are produced by the action of concentrated hydro- 
fluoric acid, while sulphuric or hydrochloric acid dissolve 
cellulose and hemicelluloses by hydrolytic action. However, 
when dilute hydrochloric acid of 3 to 8% is used at tempera- 
tures of 130 to 180°C., a considerable part of the carbohy- 
drates is converted into levulinic acid. Normally only a smal] 
by-product of hydrolysis, levulinic acid is, under these condi- 
tions, obtained in yields of 16% of pinewood (26). The lignin 
is left undissolved, although not unchanged. Compounds of 
lignin with sulphuric or hydrochloric acid are formed. 


Such compounds are particularly important when sulphu- 
rous acid is used. Solutions of the free acid hydrolyze the 
carbohydrate part of cellulosic materials without solubilizing 
the lignins (27). Partial neutralization of the sulphurous acid 
leads to solubilization of the lignin without attack on the 
cellulose. Complete neutralization reduces the reactivity 
with lignin so that neutral sulphite solutions are used for semi- 
chemical pulping. An excess of sodium hydroxide over the 
neutralization equivalent makes it possible to carry out a mild 
reaction with hardwoods to prepare them for pulping (28). 


The specific reaction of dilute solutions of alkalies is used 
for removing lignin from straw (29), or from wood. Under 
more violent reaction conditions, by fusion with an excess of 
sodium or potassium hydroxide, at temperatures up to 250°C., 
oxalic acid is the main product from wood. Between the mild 
reaction which leads to cellulose, and the violent reaction 
which produces oxalic acid, there is a medium range in which 
cellulosic materials are converted into alkali-soluble resins. 
Either wood or lignin (80) is heated with an equal quantity of 
sodium hydroxide, in the practical absence of water, to tem- 
peratures of about 200°C. The addition of small amounts of 
sulphur prevents charring. Zinc oxide also acts as a stabilizer. 
The reaction proceeds rapidly once the temperature of about 
200°C. is reached. The cellulosic material becomes com- 
pletely soluble when water is added to the mixture. Acidifica- 
tion precipitates a dark-brown resin in yields of 80 to 85% 
when lignin was used, somewhat less when wood was the 
starting material. Oxalic acid is among the by-products of 
this reaction. The main part of cellulosic materials can thus 
be converted into an alcohol and acetone-soluble resinous acid. 


CONCLUSION 


The described methods of condensation and hydration re- 
actions with cellulosic materials offer a variety of possibilities 
for chemically utilizing low-grade by-products obtained from 
trees and agricultural crops. In view of the great quantities 
in which these by-products are available, it is an advantage to 
have many reactions and products from which to select those 
best adapted to specific situations. Further chemical re- 
search in fundamental and in technological directions will be 
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necessary and desirable to develop the possibilities offered by 
these reactions. 


28. 


29. 
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Military Barrier Materials 


R. H. WOOD 


Barrier materials and the barrier material industry 


came into prominence during World War II. These materials 
were designed to prevent deterioration of a large number of 
military items during transportation, handling, and storage 
in the various theaters of operations throughout the world. 
Military barrier materials may be roughly segregated into 
three groups, i.e., greaseproof, waterproof, and water-vapor- 
proof. One or more combinations of these materials may be 
used to package a large variety of items that require protec- 
tion against damage caused by corrosion. 


Greaseproof barrier material is intended for wrapping metal 


parts and assemblies which are previously coated with a cor- 
rosion-preventive compound. This material is intended for 
initial wrapping of parts, prior to additional packaging. 
Specifications JAN-B-121 prescribes two grades of material, 
i.e., grades A and C. Grade A material is indicated where a 
noncorrosive barrier, which does not require sealing, is de- 


sired for retention of a preservative on the item. 


Grade C 


material is for use where a noncorrosive, moldable, sealable, 
and self-adbering barrier material is desired. This material 
can be molded around a part, or around a container, and then 
suitably sealed by dipping in hot wax. 

Waterproof barrier material was designed to provide water- 
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proof protection for various items and is used as a case liner, 
interior wrap, temporary tarpaulin, baling wrap, etc. Case — 
liners are usually furnished as prefabricated or “tailor-made” 
bags with joints, seams, and closures sealed with adhesives or 
by other suitable means. This material is also used as an 
interior wrap to protect individual packages or assemblies | 
against exposure to water. Interior wraps are used to cover 
material packed in fully sheathed crates thus protecting them 
against penetration of water. In these applications the 
shrouds act. as a watershed and are so constructed that they 
do not interfere with the free circulation of air around the 
item packed. This material is also used as a crate liner and 
is usually inserted between the sheathing of the crate and the 
inner diagonals, struts, or braces. 


Water-vaporproof barrier material is used to protect items 
which cannot be coated with a preservative requiring removal 
prior to the use of the item. These items comprise equipment | 
or materiel, mechanical or electrical, including assemblies 
and partial assemblies having close tolerances and finished — 
parts susceptible to deterioration in a humid atmosphere. 
This material is also used to pack equipment which cannot be 
coated with a corrosion preventive because of the complexity 
of the item. This material is recommended for floating bag 
applications, carton-barrier carton applications, and packaging 
of cushioned items in the barrier bags. The material is in- 


tended for use in conjunction with a desiccant which is re-— 


quired to remove the residual moisture from the air to pre-— 
S| 


vent the accumulation of moisture within the package. 


To provide background for this discussion it is believed— 
desirable to briefly outline some of the handling and storage— 
conditions encountered by military materiel. Storage and 
handling conditions, to which military materiel is subjected 
during wartime, are generally much more severe than those 
considered by the average packaging engineer engaged in 
design of packing for commercial items. Many packages” 
designed for shipment within the continental United States or 
overseas arrive in perfect condition when shipped by com- 
mercial carrier. However, if these packages were forwarded 
to some distant point under battle conditions, they would 
probably arrive at their destination but would be a candidate 
for the scrap pile before distribution could be accomplished. 


To a soldier in wartime this is a very serious problem since 
his ability to win a battle depends largely on the adequacy of | 
his equipment. Military experience shows that there never — 
has been a group that requires the toughest of packages than — 
the personnel used for unloading ships at overseas ports under 
wartime conditions. Much indigent labor is used, and the 
language barrier makes it difficult to train these laborers. | 
In many instances a box is dropped from a man’s shoulder or — 
from the platform of a truck during the handling and unload- - 
ing operations. This type of rough handling, together with — 
the deterioration caused by poor storage conditions, poses a— 
serious problem for military packaging engineers. Available » 
data show that, at the beginning of World War II, 60 to 75% | 
of certain packages shipped overseas were either badly dam- - 
aged or damaged beyond repair. It was necessary to set up 
rehabilitation centers for reworking and repacking the mate-. 
riel. This was extremely costly and seriously hampered the 
overseas operations. The military personnel who investi- 
gated this condition realized that the design of packing for | 
domestic shipment was inadequate for overseas shipment and | 
recommended that steps be immediately taken to redesign all 
packaging and packing. Approximately in 1942, steps were ’ 
taken to revise the military packaging program and to estab- 
lish packaging laboratories and provide more rigid tests and | 
requirements. The redesign program progressed rapidly and | 
ee caused by inadequate packing were reduced substanti- » 
ally. 


tn the establishment of requirements consideration was 
given to the fact that storage conditions for military materiel 
may be extremely poor since it is not always possible to ob 
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tain adequate storage facilities. Many items require trans- 
portation and storage on beachheads, in steaming jungles, 
in the frozen north, and in many other places which impose 
conditions entirely foreign to the conditions encountered in 
usual overseas shipments. Based on these conditions, it has 
been determined that a large portion of the packs currently 
designed must meet transportation and storage conditions of 
160°F. and —65°F. Consideration must also be given to 
storage at —80°F. for those items which will deteriorate 
under this condition. These limits are considered to be ex- 
treme but it is possible for a package to be subjected to one 
or all of these conditions. 

Grade A greaseproof barrier materials used during World 
War II were mainly acetate film and kraft construction, and 
various coatings on kraft paper. These constructions were 
intended to be greaseproof and noncorrosive, but in many 
instances, were neither. 

The construction used for waterproof barrier materials usu- 
ally consisted of kraft paper-asphalt laminations, and were 
considered to be waterproof for a minimum of 4 hours. This 
construction allowed exudation of asphalt at elevated tem- 
peratures and generally cracked when creased at freezing 
temperatures. Since the military was not able to control the 
rainfall to 4 hours, nor able to predict at what temperatures 
the materials would be subjected, it is obvious that the 
materials were not entirely satisfactory. 

One of the combinations that was used in large quantity 
for water-vaporproof barrier materials consisted of polyvinyl 
butyral coating on lead foil, laminated with asphalt to kraft 
paper, which in turn was sometimes laminated to a scrim 
cloth. This material was heavy, had poor high and low 
temperature characteristics, and was considered expensive. 
It was effective for certain shipments provided the barrier 
materials were not subjected to extreme temperature condi- 
tions and rough handling was held to a minimum. Since this 
material exuded asphalt at high temperature and cracked at 
low temperature it was obvious that improved materials 
should be developed. 

Since the end of World War II considerable effort has 
been expended in improving this barrier material and speci- 
fications covering the material. It is true that certain barrier 
materials have been greatly improved since World War II, 
however, examination of the records and the results of 
numerous tests show that much research and development 
should be accomplished to improve the barrier materials that 
are currently being purchased and used by the military 
services. 

It has been stated that military specifications have not kept 
pace with industry’s development of improved materials. It 
has also been stated that the Government has not cooperated 
with industry in the development of these specifications. 
That is not a true or accurate statement. From the date of 
initiation of this development program barrier material 
manufacturers have been asked to cooperate and assist us in 
the development of these materials. These manufacturers 
have been very generous, and a considerable amount of 
thanks should be given to those companies that offered us 
their technical skill and “know-how.” Without this help 
the program would have been extremely difficult, and our 
progress would have been much slower. It is believed that 
most barrier material manufacturers are in agreement with 
the development program as currently established and the 
assistance given by industry in the program is sincerely 
uppreciated. 

Before discussing each of the three specifications individu- 
uly, it is believed desirable to briefly discuss several of the 
new materials which are being used in connection with the 
levelopment of improved barrier materials. Probably the 
nost important and the most promising material being used 
s polyethylene. This material is being considered for all 
three types of barrier material. It is particularly suited for 
yarrier materials because of its low temperature flexibility, 
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chemical inertness, lack of odor, nontoxicity, ability to age, 
heat-sealing characteristics, and other qualities, well known 
in the packaging field. Various techniques for laminating 
polyethylene film and applying polyethylene coatings to 
paper have been developed, and one of the important methods 
is known as the hot melt process for coating directly on paper. 
Polyethylene is probably best known for its commercial uses 
such as lining for tobacco packages, fiber drum liners, and 
multiwall bags. Polyethylene coated paper is used for pro- 
tecting many moisture-sensitive commodities such as ferti- 
lizers, calcium chloride, caustic soda, powdered milk, quick- 
lime, and other similar items. 

Another material which is currently being developed and 
is proving to be extremely satisfactory is a plasticized vinyl 
film. This film is proving to have excellent aging charac 
teristics and remains flexible at —65°F. It is believed that 
these low temperature vinyl films will offer competition to: 
polyethylene in many moistureproof barrier applications. 

There are several other films currently being investigated 
that offer excellent possibilities for use in barrier materials 
since these films also have good low temperature flexibility. 
These films are undergoing development tests at Picatinny 
Arsenal, however, the data available to date are not conclusive. 


JAN-B-121 


The first specification for discussion is JAN-B-121, Grease- 
proof Barrier Material. This specification currently covers 
two grades and three types. As previously mentioned, grade 
A is a nonsealable wrap for preservative retention and grade 
C is moldable and sealable for a similar purpose. The types 
indicate the weight or strength of the material, i.e., heavy 
duty, medium heavy duty, and light duty. It has been rec- 
ommended that this specification be changed to prescribe 
one type. This recommendation was made because, in many 
instances, the personnel hired for packaging operations will 
use a type III in lieu of a type I if the type ITI happens to be 
nearer than the required type I. It is realized that we shall 
be accused of overpackaging. However, it is the opinion of 
many packing specialists that it is better to overpackage in 
some instances than to run the risk of inadequate packaging 
in other instances with a net result of complete loss of a portion 
of the material packaged. For that reason, one heavy-duty 
type of barrier material is beng considered. 

Since this specification covers a greaseproof material, the 
tests for greaseproofness are of primary importance. The 
test currently prescribed in the specification is a 900-second 
turpentine test, and it appears that this test is insufficient 
since turpentine is not a grease and 900 seconds is a very 
short time compared to the storage life expected for many 
items. The turpentine test is considered as not a greaseproof- 
ness test, and is in reality, a pinhole test. This specification 
also states that the greaseproof material shall be noncorrosive, 
and outlines tests that were intended to control this feature. 
It has a test to'determine the acid content and states that the 
water-soluble acidity of the finished barrier materia] shall 
be not more than 0.02% equivalent sulphur trioxide. This 
test is believed to be a good test and is expected to remain 
in a revision of the specification. Another test which is con- 
sidered to have a bearing on the corrosion characteristics of a 
barrier is the pH or hydrogen ion concentration test which 
states that the finished barrier material shall have a pH of 
of not less than 6.5 nor more than 7.5. Since this is a pH 
value of the entire sheet, it is considered an unsatisfactory 
test. It is known that in some instances, manufacturers have 
used laminated barriers that had one sheet highly basic, and 
other sheets highly acid, with the resulting pH value of 7. 
It is also known that where the barrier was basic, acid has 
been added to neutralize the composite sheet. There is a 
large range of acids that might be used, some of which have 
a tendency to migrate to the surface during aging and seri- 
ously injure the strength of the barrier and cause corrosion of 
the packaged part. It has been argued that a higher pH 
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might not necessarily be detrimental, and certain sheets have 
been manufactured with a high pH since the sheets have a 
tendency to lower in pH during aging. This condition can 
also be serious as no one can forecast the extent of reduction 
in pH value. Since a pH value in a barrier material can be 
manufactured like a cook’s broth and the face of the sheet in 
contact with the item to be protected might be highly acid, 
it does not appear reasonable to use a test where the com- 
posite is used in determination of the pH. It has been sug- 
gested that the pH test be established on a basis of testing 
each individual ply after removal from the remainder of the 
sheet. This type of test has been given consideration, but 
it is believed that it would be unsatisfactory because in many 
instances it would be impossible to separate the plies. A 
series of development tests to overcome these deficiencies 
have been conducted at Picatinny Arsenal, and the results of 
these tests are being tabulated for use as a basis for a pro- 
posed revision to Specification JAN-B-121. 

It is planned that this specification will cover one type, as 
previously mentioned, and two grades. The grades will be 
the current A and C, and each grade shall have two classes. 
Grade A, class I, will be a heat-sealable structure having more 
than one ply (plastic-coated kraft paper or foil is considered 
as two plies). Class II will be a heat-sealable, unsupported 
film such as polyethylene, vinyl, vinyl polymer, vinyl copoly- 
mer, or other similar materials. The type I material will be 
used in sheet or fabricated bag form for various packaging 
operations, and the class II material will be used for grease- 
proof prewrapping or in fabricated bag form. The grade C 
will have two classes, I and II, ie., one class with a self- 
adhering coating applied on the nongreaseproof side only 
and the other a self-adhering coating applied on both sides. 
The tests outlined in the following paragraphs are being con- 
ducted for development purposes and it is expected that only 
a portion of the tests will be included in the specification. 

» A group of 18 tests are being conducted in the development 
of the specification and these tests are as follows: A flexibility 
and creasing test at a low temperature of —65°F. To comply 
with this requirement the material must be able to withstand 
flexing and creasing immediately after storage at —65°F. 
without delamination, pinholes, or other deleterious effects. 
The second test consists of an aging stability test and materials 
are being stored for 1 month in which 15 days are at 160°F. 
dry and 15 days at 160°F. with a humid atmosphere (simu- 
lating desert and tropic conditions). To date, many of the 
materials have proved their ability to withstand this type of 
aging test. The third test is a greaseproofness test. Several 
greaseproofness tests are under consideration and the one 
which appears most satisfactory will be used. It is expected 
that the duration of the test will be a minimum of 24 hours. 
One test provides creasing immediately after storage at —65° 
F’. and testing in contact with a specification preservative oil 
or grease at 160°F. Other development tests are continuing 
in which homogeneous mixtures of diluents and greases or 
oils are applied to the material in an effort to develop as 
severe a greaseproofness test as possible and utilize the best 
currently available materials. It is the opinion of the per- 
sonnel developing the tests that a greaseproofness test based 
on specification greases or oils currently used by the military 
services will provide an effective test. The fourth test is a 
water resistance test which is applied to the material after 
low temperature flexing and creasing and the material shall 
be resistant to water for at least 16 hours. The question will 
probably be raised as to the reason for a water resistance 
test for greaseproof barrier material. This test is being con- 
sidered since results of tests have shown that some of the 
currently available greaseproof coatings are completely water 
soluble. This test is also being added to provide that a mate- 
rial which meets type I, grade A of this specification may be 
used for interior packaging bags. The fifth test is an oil 
absorbency test. The amount of oil absorbency which might 
be tolerated has not been established, but it is believed that 


130A 


approximately 0.25 gram per square foot when exposed for 
16 hours at 73°F. and 50% R.H. may be used in connection 
with this test. It is considered that penetration tests do not 
indicate the amount of oil absorbed by a barrier material 
wrap, and oil absorption may be as objectionable as oil pene- 
tration in decreasing the value of a protective oil film. The 
sixth test is a corrosion resistance test. This test is one in 
which the barrier material is placed in contact with a polished 
steel cylinder and then placed for a minimum of 3 days at 
various elevated temperatures and 95% R.H. This test is 
being developed since it is believed that although the surface 
pH and total acidity may be important factors in corrosion, 
they do not in themselves indicate the corrosiveness of a 
wrapper because of the appreciable effect of other factors. 
Test results show that surface pH, acidity, and water vapor 
transmission rate have an influence on corrosion. Composi- 
tion of some barriers is such that high temperature and high 
humidity conditions cause a marked change in pH, therefore 
the original pH determination is of little value in predicting 
the corrosiveness for this type of barrier. Additional tests in 
connection with this corrosion resistance problem are being 
developed and results to date are inconclusive. The seventh 
test is a blocking test in which grade A material shall not 
block at 160°F. and grade C material shall not block at 120°F. 
It is believed that this test will provide a more satisfactory 
material since blocking is a cause for failure of barrier material 
by tearing at or around a blocked area during transportation. 
Little difficulty is encountered in obtaining grade A and 
grade C material to meet these requirements, and work is 


continuing to develop a grade C material having a higher ~ 


blocking temperature. The eighth test isa seam strength test. — 
This test is being considered since a bag is only as good as the 


seam with which the bag was sealed. The ninth test is for 


oil resistance of the seam. This test is being added since a 
good greaseproof barrier should also have oil resistant seams. 
The test will be conducted at 160°F. and the seam shall be 
resistant to oil for at least 24 hours. The tenth test is a water 
resistance test of the converters seams, and it is considered 
that the seams shall be waterproof for a minimum of 16 | 
hours. The eleventh test is the acid content test as previously 

described. The twelfth test is a chloride content test. This 

test is being included since it is known that an excessive 

amount of chlorides in a barrier material have a definite cor- 

rosive effect on certain metals. The minimum content for 

inclusion in a revision of the specification has not been estab- 

lished, but it appears that 0.02% maximum may be the 

figure used. The thirteenth test is a pH (hydrogen ion) test. 

This test is being considered primarily as an identification 

test. Tests are being conducted to determine whether the 

requirements may be liberalized to 7 + 1 or greater instead 

of the usual 7 + 1/2. The other five tests are bursting strength 

tensile strength, tear resistance, spring back, and free stretch. 

This last test is being added since the present specification 

states that a stretchable material shall have a stretch of not 
less than 15%, but fails to state that the material after stretch- 

ing 15%, shall not show evidence of delamination or other 

deterioration. Many of the tests listed are for grade A only 

and it is believed desirable at this point to outline the differ- 

ences between the proposed tests for the grade A and grade C 

barrier materials. The flexibility test for grade C is at 

—10°F. in lieu of —65°F., and the following tests do not 

apply to grade C: seam strength test, oil resistance of the 

seam, water resistance of the seam, and the free stretch. 


JAN-P-125 


The next specification for discussion is JAN-P-125 covering 
waterproof flexible barrier material. This specification pre- 
seribes kraft paper-asphalt laminations in three to five plies 
alternating the paper and the asphalt. The specification 
currently prescribes 15 types which cover the various weights 
of paper, weights of asphalt, and number of plies. Since very 
little information is available regarding the exact application 
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for each type, considerable confusion exists when a type 
must be selected for a specific application. Kraft paper- 
asphalt laminations are generally unsuitable for case liner and 
similar applications. In most instances, the asphalt exudes 
at 160°F., cracks at —65°F., and has a water resistance of 
from 4 to 12 hours. Data available on field performance 
show that case liners and similar applications have failed in 
many instances because of soaking through, puncturing, or 
abrasion. When this condition occurred near the top of the 
container, water was allowed to enter and remain within the 
liner thereby causing damage to the items packed. 


Examination of the current specification showed the reasons 
why failures occurred when the barrier material is used for 
military packaging. First, the material is not a satisfactory 
material for use under extreme temperature conditions. 
Second, the tests comprise of only a tensile strength, a stretch, 
a minimum water resistance test, and an ineffective flexibility 
test. 


All of the details of the proposed revision to the specifica- 
tion have not been established to date and considerable more 
development work is indicated before thismay be accomplished. 
The results, to date, indicate that the modified specification 
will provide for four main classes, and only one type for the 
reasons previously outlined. The first will cover a wrapping 
classification which shall be nonreinforced and nonstretch- 
able; the second, a case liner application which shall provide 
for two subclasses. One subclass will cover nonreinforced 
and nonstretchable materials utilizing both heat-sealable and 
nonheat-sealable construction. The other will-cover non- 
reinforced and stretchable in one and two directions and also 
utilize heat-sealable and nonsealable material. These two 
subclasses of material will be predicated on definite load 
limits to be established for field use. The third class will be 
a baling classification utilizing reinforced pliable material and 
nonreinforced (one-way and two-way stretch) material. The 
fourth classification will be for temporary tarpaulins utilizing 
reinforced pliable material. It is considered that these four 
classifications will provide adequate material for all of the 
waterproof barrier requirements and eliminate a number of 
types which have never been clearly defined for use. 


The problem of improving this specification has been ap- 
proached by conducting tests for the purpose of obtaining 
data that might be correlated with physical characteristics 
tests. It was decided that service conditions in the field 
should be reproduced as nearly as possible by testing pro- 
cedures. Since waterproof barrier material is used extensively 
in case liners it was decided to conduct the initial tests on 
liners. 


A case liner, when in a box that is distorted under load, is 
subjected to a combination of stresses that is not produced 
when the case liner material is subjected to the ordinary phys- 
ical tests in a laboratory. It is believed that the effect of 
this action on case liners can be determined, and a set of 
physical tests devised to produce an equivalent action. It 
was decided to use as a basis for correlating these tests, one 
half of the performance test as outlined in Specification MIL- 
B-131A. In this test, the box containing the case liner is 
subjected to storage at 160 and —65°F., tap water spray, 
and rough handling under all of these’ conditions. The results 
of these tests will be correlated with the physical tests for 
determination of the optimum physical tests. 


Fifteen tentative physical tests have been considered for 
development of the proposed specification for waterproof 
barrier material. The material will be subjected to an aging 
test at 160°F. and 60%. R.H. for approximately 15 days. 
After this aging test, the material will be creased and flexed 
at —65°F. After creasing and flexing at —65°F. the 
material shall show satisfactory water resistance for at least 
100 hours. The water vapor transmission rate has not been 
established to date, but it is believed that it should be a low 
rate. A wet and dry tensile strength and a bursting strength 
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test will be conducted. A puncture.test for this type of 
material is being developed. However, the exact nature 
of this test has not been established. An abrasion resistance 
test conducted under both wet and dry conditions is also 
being developed. A flexibility test at 0°C. is being developed 
for identification purposes only. The material shall not 
block at 160°F. and the material shall show no bleeding or 
staining when tested at 160°F. It is also proposed to 
incorporate a stretch test using one- and two-way stretch 
and a seam-strength test. The material shall be resistant 
to mildew and similar microorganism deterioration. It 
is believed that results of these tests will provide sufficient 
data for a specification which will assure that an adequate 
waterproof barrier material will be available for military 
applications under tropic, temperate, and arctic weather 
conditions. 


MIL-B-131A 


The third barrier material specification for review is 
MIL-B-131A covering flexible water-vaporproof barrier 
material. This specification currently provides a material 
which is adequate for all theaters of operations. However, 
it is considered that the ultimate has not been reached, 
and considerable research and development work is being 
accomplished to improve this specification. As a result of 
this work and intensive testing of many combinations 
submitted by laminators of water-vaporproof barrier material, 
the materials approved under that specification show a 
distinct improvement over the materials available a few 
years ago. The currently acceptable barrier material for 
Class A application usually consists of a vinyl-coated alu- 
minum foil or viny] film laminated to aluminum foil to which 
is laminated polyethylene film and backed with a cotton 
scrim cloth for reinforcement. This current barrier material 
is much stronger, more uniform in heat-sealing character- 
istics, much lighter in weight and more pliable and durable, 
particularly in regard to low temperature handling, than the 
materials purchased under previous revisions of this specifi- 
cation, The material, in spite of the fact that it is far 
superior to previous materials, is also lower in cost. One 
of the basic materials which has made this combination so 
successful is polyethylene. This material, having an ex- 
tremely good low temperature flexibility, is particularly 
applicable to a low temperature flexible barrier material. 
It should be understood, however, that a combination of 
this type probably could not have been developed during 
World War II, because polyethylene film was not readily 
available and because of extreme limitations on aluminum 
foil. 

This material is an excellent illustration of the development 
which can be accomplished through experimentation with 
a wide choice of components, and combining of the “know-how” 
of the barrier industry and the Government laboratories. 
This improved barrier material is being manufactured by 
many companies and is being used for the packing of a large 
number of types of war material, ranging from aircraft 
engines to many electronic devices. 

The current specification bases the qualification of the 
material primarily on a performance test, in which the 
material is fabricated into bags and tested in chambers or 
cabinets providing temperature conditions ranging from 
—65 to +160°F. It is also placed under simulated rain- 
making equipment for certain stipulated intervals and rough 
handled in a hexagonal box testing drum, 14 feet in diameter, 
and of a type generally in use in box testing laboratories. 
This type of performance test simulates as nearly as possible 
the actual conditions encountered in the field and is probably 
the most practical method of testing to date. However, 
this test is considered to be not entirely reproducible 
over a small number of tests, is time consuming, and is not 
readily adaptable to check testing in a manufacturer’s plant. 
It is believed that it will be possible to substitute a series of 
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aging, flexing, corrosion, and delamination tests for the per- 
formance test currently specified. 

In an attempt to provide improved tests and equipment, 
development tests are being conducted on new types of low 
temperature flexing equipment. The experimental tests are 
being conducted at temperatures ranging as low as —65°F, 
One of the flexing machines being considered is similar to a 
machine which was developed at the Naval Air Experiment 
Station in Philadelphia. This machine utilizes a hollow 
cylinder of water-vaporproof barrier material, 31/2 inches in 
diameter and 8 inches long. The cylinder is twisted through 
an angle of 450° during the first 3.6 inches of axial travel 
of a 6-inch cycle. Preliminary test results show that con- 
siderable difficulty is encountered in the application of a 
450° twist on a hollow cylinder of barrier material at extreme 
low temperatures by helical action with a fixed pin. It is 
proposed to modify the 450° twist or eliminate it completely 
for flexing tests conducted at —65°F. Another proposal 
is to substitute a flexing action whereby the barrier material 
will be subjected to an accordion flex. Tests are currently 
being conducted using the accordion flex, and the results 
appear to be satisfactory. The sample materials will be 
flexed a varying number of times at low temperatures, and 
after the flexing tests, the WVT rate of the flexed material 
will be determined. Concurrently, the tests are being con- 
ducted on unaged material and additional materials are 
being aged for 7-day periods ranging up to 2 months. The 
aging cycle comprises 16 hours at 160°F. (dry) and 8 hours 
at 100°F. and 95% R.H. Samples of materials are with- 
drawn from the aging cycle at intervals of 1 week, flexed on 
the flexing machine, and then an WVT rate is determined. 
A curve of WVT rate versus the number of days aged is 
being plotted, and when these data are compiled it is hoped 
that a definite aging test can be determined for incorporation 
in a revision of the specification. 


A folding endurance machine is also being developed. 
This machine has an oscillating head provided with clamping 
devices to apply tension on the samples of barrier material 
being folded. The oscillating movement of the head is 
such as to fold the barrier through an angle of 135°, both 
right and left of the position of zero fold. The folding tests 
are conducted at various low temperatures. This machine 
is being developed since good folding characteristics of 
barrier materials at low temperature are among the require- 
ments for an adequate barrier material. Results of pre- 
liminary tests indicate that materials which have been 
satisfactory in the performance tests do not generate pinholes 
up to 1000 flexes. However, those materials which were 
unsatisfactory in the performance tests, showed a tendency 
to pinhole very rapidly at approximately 200 to 300 flexes. 


The results of tests conducted in accordance with the cur- 
rent specification and on the proposed equipment will be 
studied, and those tests which appear to provide the most 
consistent results will be selected for inclusion in the specifi- 
cation. 


A new proposed specification has been prepared to control 
the manufacture of bags fabricated from materials qualified 
in accordance with specification MIL-B-131A. The specifi- 
cation covers the preparation of all bags, pouches, hoods, 
and sleeves which are fabricated from this material. The 
specification comprises four tests and requirements as follows: 


1. All seals and seams shall be not less than 1/2 inch wide 
and shall be continuous without blisters, delamination, 
or wrinkles. 

2. All seals and seams shall not allow separation or delami- 
nation of the heat-sealed area when tested with a 10- 
ounce load at 160°F. and a 2-pound load at 100°F. for a 
period of one hour. 

3. All seals and seams shall withstand a water penetration 
test of 24 hours. 


4. All fabricated seals and seams shall pass an oil penetra- 
tion test for 24 hours at 160°F. 
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Development tests are being conducted for detecting 
pinholes in the barrier material. It is planned to include a 
test in the specification by which the material shall be fabri- 
cated into the shape of a shallow pan with the backing on 
the outside of the pan. This pan shall be partially filled 
with a mixture of water and dye incorporating a wetting 
agent to provide rapid penetration through any pinholes. 
The material for the test shall be cut across the seams using 
side, bottom, and center seams, if applicable. The pan shall 
then be formed to provide a seam equidistant from each side. 
This procedure allows for test of the seam and the material 
and will detect excessive rough handling of the material 
during the fabrication of the bags. 


Recrrvep Nov. 19, 1951. Presented at the Paper-Plastics Conference of 
the Technical Association of the Pulp and Paper Industry, Syracuse, 
N. Y., Nov. 8-9, 1951. 


Preventive Practices in Electrical Inspection 
H. R. MEYER 


Jus as a means of providing a new approach, and for 
today only, I would like, with your permission, to change the 
name of your association to Technical Association for Preven- 
tive Practices in Inspection Work. This should in no way 
detract from the dignity of your group and may add to the 
thought uppermost in all minds, and that is—how to best 
insure continuous operation of a machine where any down time 
means direct loss of revenue from the available business on 
hand. 

Once again, in a span of 10 years, we are confronted with a 
situation, which, although not of our own individual choice 
or making, has brought us to a point where, unless we elim- 
inate our prodigal waste of natural resources, we will end up 
as another dependent nation. The fracas partially suspended 
in 1945 should have taught us all a lesson regarding the neces- 
sity of preserving what we have. Under the governmental 
regime, which, for the past 18 years, we have had to labor, 
the watchword has been “spend and waste.’”’ Very shortly, 
unless we change our mode of thinking, we will have nothing 
to waste. 

One of the best examples of what can happen to a natural 
resource can be found up on the Mesabi Range in northern 
Minnesota. One look at those great holes in the ground with 
an understanding of the fact that practically all of the so- 
called soft iron ore is gone, soon brings one to a realization of 
what is happening. To bring the subject closer to home you 
know what was happening to our lumber supply before we got 
smart with a replanting program. All of which brings the 
sobering thought that anything which will help conservation 
should be analyzed. Maintenance will do more toward this 
goal than almost any one element of our economy. 

Among other things, I have been asked to discuss, to a 
limited extent, the electronic elements used in paper mill 
drives... When you come right down to it the theory of the 
electronic tube is not new. In fact, there is really nothing 
new in this universe of ours. We are day by day getting a 
little smarter and finding out more and more about things 
that have always existed. Actually, manufacturing as it is 
carried on today, can be likened to the simple four-pronged 
valve or vacuum tube that was used in our first radios back 
in the 1920’s. (See Figs. 1 to 6.) 

In the construction of the vacuum valve or the simple elec- 
tronic tube we have first the factory, represented by the glass 
or metal envelope. We then set up a management organ- 
ization which, in the tube, we will call the plate or pressure 
element. Obviously, management alone is not productive 
so we add the worker and tool element, in our case the filament 
or emission medium. We now have two parts of our organ- 
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However, it is or should be clear that too much pressure from 
the plate circuit, or too much emission from the worker of 
filament, while possibly producing more goods, can very read- 
ily affect the quality of those goods. 
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It is at this point that we recognize the necessity for a third 
or controlling element for our tube. There are, of course, a 
number of operations that could affect the quality of a product 
but to me, and I am quite sure to you men, the most important 
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is maintenance of equipment. Let us assume that in our 
simple tube we add a third element which we will call the grid 
or maintenance control. 

In the theory of the simple tube the filament or cathode is 
heated and starts to send out ions. However, without the 
guidance of the plate these ions can’t go anywhere. We, 
therefore, apply a voltage or “know-how” to the plate and the 
ions, or in our case the goods, start flowing to the plate and 
out through the shipping channels. Due to a lack of main- 
tenance the quality of these ions or goods is not all that it 
should be and the customers start to complain. 

The smart company who realizes the importance of 
maintenance in the production of any item will add the third 
element or controlling grid to the valve and this he calls main- 
tenance. By varying the voltage on the grid the flow of ions 
or goods can be controlled. In the layout of any manufac- 
turing operation there must be a good balance between the 
plate voltage and the emission element or filament. Once 
this is established the amount and quality of the goods can 
and will, to a great extent, be determined by the voltage or 
maintenance impressed on the grid. In other words, gentle- 
men, maintenance, often considered as a stepchild by many 
who have not realized its importance, can be the difference 
between success and failure. I don’t think that there is any 
group of maintenance men who know this fact better than you. 


Next in importance to the establishment of a systematic 
preventive maintenance program with definite operations to 
be performed, is a record of what was found and what was 
done to correct the trouble and to prevent frequent reoccur- 
rence. The very thought of the work involved in the keeping 
of records has a tendency to scare many away from the advan- 
tages to be gained. Actually, there is no necessity for a cum- 
bersome system. A simple card record of each motor, gen- 
erator, or control will, in most cases, suffice. However, the 
duty of keeping any record should be assigned to one person 
or it will fall by the wayside. The cost of one clerk for this 
job, among other details, will pay dividends. 

Keeping of records is only part of the story. Unless we 
make a periodic analysis of what is occurring as shown by the 
records, and make the necessary changes which continuous 
failures indicate are advisable, we have gained little or no 
advantage from that part of our work. 


CLEANING OF EQUIPMENT 


Three of the greatest enemies of the continuous operation of 
electrical equipment are dirt, grease, and moisture. The 
first two of these elements can be found in almost any opera- 
tion, but when they are mixed with atmospheres containing 
excessive moisture, the maintenance men really have some- 
thing to contend with. Forgetting for the moment those 
climates where the atmosphere is inherently moisture laden, 
the papermaking industry has to operate continuously under 
the worst possible conditions. 

This product starts out in life made up of approximately 
97% water, all but about 5% of which must be driven off 
before the finished material is obtained. The result is that a 
lot of that water is thrown into the surrounding air. This 
moisture, by itself, is bad enough but when mixed with dirt 
and grease it makes a nice combination for the disintegration 
of insulation, the deterioration of lubricating oils and greases, 
and clogging up of ventilation ducts. 

If you can’t keep it dry at least keep it clean! This is one 
of the most important considerations of any maintenance 
program, the neglect of which can cause more grief than oc- 
casional overloading. Over the years the recommendations 
covering this operation have been pretty much the same in- 
volving the following simple instructions: 


1. Wiping off direct with clean dry cloth. Note: Do not use 
waste. 

2. Blowing out dirt with compressed air. Note: Azr pressure 
should not be over 50 pounds. 

3. Drawing dirt out of ducts with vacuum. (Dry conditions. ) 
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4. Removing dirt with solvents. | j 
5. Under extreme conditions washing off with water. 


In general these instructions are so simple that they are too 
often neglected. Jn making use of them there are certain pre- 
cautions to be taken. For example: when wiping be sure to 
wipe the dirt off and not into the machine. If the air pressure 
is too high in blowing operations damage to the insulation 
may result. 

Solvents normally recommended are: petroleum distillates 
with flash point above 100°F., supplied by practically all oil 
companies. This list includes Stoddard solvent, mineral 
spirits, cleaners, naphtha, and others with flash point above 
100°F. All of these are flammable and care should be taken 
to see that there are no fire hazards in the cleaning vicinity. 

At one time carbon tetrachloride was freely recommended 
for stubborn cases. Today the use of this material is frowned 
upon by all safety-first men, because of the dangerous toxic 
effect. There are certain distillates which use a percentage 
of carbon tetrachloride to increase the flash point. These also 
should be avoided but, if used, care should be taken to see that 
the space used is well ventilated. 


A practice which has come into use during the past few 
years is that of cleaning with ground corn cobs and an air 
pressure system. One company, the Carnegie Steel Co. at 
Gary, Ind. uses no other method, at least for the moment. 
This method of cleaning has the advantage of employing a dry 
element making it unnecessary to dry the machine after 
cleaning. Picture if you will a large motor over which a tar- 
paulin has been thrown. Enters into this enclosure a main- 
tenance man with goggles, and air pressure hose with gun, 
and a tank containing the ground corn cobs. When he feels 
that the machine is sufficiently clean he can reverse the air 
pressure and suck out all of the loose corn cob from under the 
protective covering and the machine is now ready for opera- 
tion. Regardless of the method keep your electrical apparatus 
clean. 


During the past few years a relatively new method of clean- 
ing known as the vapor degreaser, has come into use. It 
works on the principle of creating a hot vapor from perchloreth- 
ylene or similar chemicals which, when coming in contact 
with the cooler part to be cleaned, condenses on that part and 
running off carries the dirt and grease with it. It is fine for 
metal parts but we do not recommend it for cleaning arma- 
tures or other electrical apparatus containing windings. It 
may lift the varnish and carry dirt into the cracks. 


It is just as important to keep your control clean as it is 
the rotating apparatus. On relatively high-voltage circuits 
with periodic opening of the contacts under current, the con- 
tacts of the circuit opening device will clean themselves. On 
low-voltage control circuits, however, such is not normally the. 
case and dirty or corroded contacts may cause interruptions. 
Keep the contacts of all control apparatus clean and free from 
corrosion with file or sand paper (never use emery cloth). 
Do not use oil on hinge joints unless specifically designed for: 
lubrication. Most contactors today use open knife edge. 
fulcrums on the armatures. Oil attracts dirt and this creates, 
in time, a gum which tends to slow up the operation. Be sure 
to wipe off all filings that might get into hinged joints or 
create shorts between terminals. 


LUBRICATION 


To the average layman the word “maintenance’’ brings to: 
his mind a picture of a man with a grease gun and oil can. 
The reason for this is, of course, obvious when you consider 
that his nearest,approach to the subject is his automobile. 
About all he hears from the radio and papers is, “Have your: 
car greased every 500 miles and change the oil every 1000: 
miles.”’ Lubrication is important and it is one item of main- 
tenance that has received the close attention of the design: 
engineers. 

It was realized long ago that human nature was frail and’ 
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anything requiring close attention would at times be neglected 
with resultant failures. To overcome this defect many auto- 
matic oiling schemes were devised to eliminate trouble from 
dry and hence hot and burned bearings. However, even here 
the human element was involved because someone has to see 
that the automatic feature was in working order. 

Since the ingress of dirt and the exit of oil were two major 
elements contributing to the failure of the bearing, the 
problem was to provide a sealed container for the sleeve bear- 
ing. As you now know, great progress was made with the 
sealed sleeve bearing and others. Periods between oiling 
became greater and bearing failures were greatly reduced. 

With the introduction of antifriction bearings new problems 
of lubrication became evident. We had to learn our lesson 
the hard way that too much grease was just as bad as too 
little. Again, we found that grease which was suitable for 
one type of operation was entirely unsuited for others. One 
phase of the ball bearing problem that is still not too thor- 
oughly understood is that pertaining to the use of the so- 
called free fit bearing. In the early days of the application of 
antifriction bearings we ran into trouble on relatively high- 
speed motors due to galling of the races and balls. We found 
that it was a question of clearance and the solution, a bearing 
somewhat different than the market standard. This led to 
the use of a free fit bearing which is the same as the standard, 
except for greater clearance. It should be apparent that in 
repairing a motor the type of clearance in the bearing is impor- 
tant. Since bearings produced today still carry only the 
standard number such as 410-4100, etc., depending on the 
manufacturer, the carton in which it is shipped must be 
checked for the degree of fit. Again, the shop repairing the 
motor, unless they have the background of the design, may 
have no way of knowing that a free fit bearing is required. 
The original manufacturer knows. 


Probably one of the greatest advances in the problem of 
lubrication was the introduction of the prelubricated sealed 
ball bearing by Westinghouse. When put on the market just 
a few years ago it was not a catch phrase but a well-proved 
idea. Before adopting this bearing as standard, motors with 
this form of lubrication had been in trial service over 5 years. 
Many motors so equipped are approaching 10 years without 
regreasing. Can you think of any other element that has 
contributed so much to the lubrication problem? 


MOTORS IN GENERAL 


We have now lived so long with the electric motor that we 
are inclined to take it for granted and forget some of the funda- 
mentals. Everything that moves will wear in spite of the pre- 
cautions taken by design engineers to reduce the effects of 
that wear. It should be obvious, therefore, that we must 
still carry on our daily, weekly, and monthly inspections if we 
are to expect more or less trouble-free continuous operation. 
Most of these inspections in a well-organized plant can be 
limited to the three senses—look, feel, and listen. 


Look—For any outward appearance of faulty operation. 
Feel—For vibration, looseness, and heat. 
Listen—For any exceptional noise, knocking, or unusual sounds. 


Naturally it is expected that the recommendations of the 
manufacturer will be followed in checking those things that 
he knows from past experience, will tend to give trouble. 

In a highly competitive economy such as we still have in 
the United States, every manufacturer of electrical equipment 
is constantly striving to improve the quality of his produce 
and is, at the same time, awake to the effect the lasting qual- 
ity of that product has on the continuing acceptance of his 
goods. He has finally realized that a reduction in mainte- 
nance and its cost is just as important as performance of 
function. To this end the following have been developed: 

Longer Life Coils. Practically all early day motors were 
wound with coils insulated with class A or organic materials. 
While for many years the average temperature rise over the 
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country on run-of-mine motors was only 26°C., a change has 
occurred in recent years due to reduction in size of machines 
and closer application. Fortunately, however, engineering 
developments have kept pace with the need for conservation 
of materials and have produced new insulating mediums to 
take care of those cases where excessive temperatures are 
encountered. 

While the so-called class B coil is not new, its construction 
was limited to the use of mica and asbestos tapes. While mica 
is still the accepted standard for slot insulation, the asbestos 
tape has been almost completely superseded by glass. As- 
bestos tapes were only partially inorganic due to the need of 
an organic warp thread to give it strength. Of course glass 
threads can now be used in place of cotton for that purpose, 
but the finished tape would still be too bulky for present-day 
machines. 

The use of improved inorganic insulation by itself was, of 
course, only part of the story since the binding varnishes 
were good for a maximum of only 125°C. Research again 
came to the rescue with an inorganic varnish now known as 
silicone. This material together with the glass fiber and 
mica permit the construction of coil known as class H with an 
adopted temperature of 180°C. This is playing it safe as 
we know through many tests that it will stand 250°C. with- 
out too much deterioration. Ail of which is of course de- 
signed to reduce maintenance in the extreme cases. 

For standard run-of-the-mill integral horsepower motors it 
has not been necessary to go the extremes of class B or class H 
windings, except for some very special applications. How- 
ever, great improvement over the old class A cotton insulated 
windings has been made with resulting fewer rewinds. 

Making Full Use of High-Temperature Insulation. While 
it is true that we are not called on very often to provide for 
extremely high temperatures in motor and generator coils, 
there are such cases and other parts of the motor must be 
equipped with details that will not be too greatly affected by 
those temperatures. For the bearings normal grease will not 
do. We have, however, a new silicone grease which will take 
care of the situation. 

For exceptionally high-temperature conditions on d.c. 
motors special insulation may be required for the commutator 
and a higher melting point alloy than that obtained with 
solder must be used to connect the armature coils to the com- 
mutator necks. While we have the solution for most of 
these problems not all of them are as yet commercial but they 
do show the trend. 

Bearings. While the old style sleeve bearing did its job if 
carefully watched, it was, due to its construction, subject to 
a loss of oil and dirt which crept through its open construction. 
The development of the sealed sleeve bearing greatly reduced 
maintenance costs for this item by preventing, to a great ex- 
tent, loss of oil and preventing dirt from getting into the 
bearing. The latest step involving the prelubricated sealed 
antifriction bearing has practically eliminated maintenance 
at this point. 

These and numerous details have all helped to ease the 
maintenance man’s problems but it would be a mistake to 
assume that a systematic program of inspection and even- 
tually replacement of parts has or will become unnecessary. 


ELECTRONIC EQUIPMENT 


Much has been written about the wonders and mysteries 
of electronics and I don’t doubt but what this has had a lot to 
do with some of the confusion that exists today. I have al- 
ready shown you, by analogy, just how simple the electronic 
tube is, and I also pointed out how it can become compli- 
cated by the addition of foreign elements. The most im- 
portant consideration in the maintenance of electronic con- 
trol is a recognition of the fact that the approach is entirely 
different to the normal procedure for motors and the pre- 
viously accepted controls. 
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In dealing with electronics we must remember that we 
have a new device which is a radical departure from the pre- 
viously accepted mechanical devices. However, it is not a 
theoretical proposition but one that is here to stay and grow 
into one of our most useful tools. We already know that 
with increased paper speeds something beyond the accepted 
practice is necessary. Naturally there are and no doubt will 
be “bugs” to be ironed out but that is a natural sequence of 
all new developments. As time goes on it will be accepted as 
the only method when quick response is required and where 
the wear and tear of mechanical devices will tend to prohibit 
their use. 

While it is true that there were numerous troubles with 
some of the early installations, it is equally true that others 
have performed with little or no trouble. Again, where 
troubles have occurred they have, to a great extent, been 
ironed out and the improved over-all performance has made 
the effort well worth while. The result has been that the 
trend is in the direction of a greater use of such devices. 

Now as to the maintenance of these electronic devices, the 
best advice I have been able to obtain is to first see that the 
installation is in the cleanest possible location free from dirt 
and moisture. Second, watch the result of its operation in 
machine performance, and finally, leave them alone so long 
as the second qualification is met. 

To help meet the second part of the above advice paper mill 
electronic control is equipped with meters to check per- 
formance. A reading of the meter by itself is only part of 
the story, but when checked against performance of the con- 
trolled machine, does give an indication of the correctness of 
operation. A check of day-by-day readings will show when 
variations occur and a necessity for replacing of the elec- 
tronic unit at the earliest possible time. 

I have been told that ‘‘down time” is worth about $1000 
an hour to the producers of paper and anything that will help 
to reduce outages is like money in the bank. No doubt all 
of you have driven an automobile, and as with the operation 
of paper machines, you instinctively know that your engine 
is not acting quite right due possibly to a faulty plug. The car 
will run and no doubt get you to where you are going but at 
the earliest possible moment you will have it checked. 

If you are mechanically inclined you may have extra plugs 
with you and at the first stop you will replace the faulty plug. 
So it is with your paper machine, except that in place of the 
spark plug, you will have a spare electronic unit. The faulty 
unit can then be returned to your maintenance shop for re- 
placement of tubes and any other changes, by personnel 
trained for that purpose. 

In closing I would like to reiterate the statement ‘‘When it 
is working within reasonable limits, leave it alone.” 


ADDENDA 


Since there are a mass of detail operations involved in good 
maintenance practice and time will not permit a satisfactory 
coverage, the following list of documents will provide the 
necessary information: 


1. Murphy, Louis J., Getting the most from electric drives 
in pulp and paper production. Southern Pulp Paper 
Manuf. (Feb, 15, 1951). Note: One of the most complete 
detail coverages of motor maintenance in paper mills. 

2. Westinghouse, “Maintenance Hints,’”’ HB-6001F. Note: 
A general coverage of many types of electrical apparatus. 

3. Sorokin, V. G., Vibrations in electrical machines. West- 
peti Maintenance News, Spring and Summer issue, 

4. Baker, R. R., Electrical maintenance in paper mills in 
war time. Paper American Pulp & Paper Mill Supt. 
Assoc., Atlanta, Ga. (Nov., 1942). 

5. lynn, C., and Elsey, H. M., Effects of surface film on 
commutators. » Elec. Eng. (June, 1949). 

6. Elsey, H. M., Treatment of high altitude brushes. 
AIBE (May, 1945). 

7. Brandt, E. C., Planned maintenance budget. Paper 


136 A 


general—electrical superintendents, maintenance, and 
construction men. ; 

8. Wartime electrical maintenance practices. Electrical 
Contracting (June, 1943). } 4 

9. Rylander, J. L., The effect of temperature on insulation 
resistance. he 

10. DeKiep, J., Hill, L. R., and Moses, G. L., The application 
of silicone resins to insulation for electric machinery. 
AIEE (Jan., 1945). f 

11. Ferris, R. E., and Moses, G. L., Fibrous glass for electrical 
insulation. Hlec. Eng. (Dec., 1938). 


Presented at the Engineering Conference of the Technical Association of the 
Pulp and Paper Industry, Savannah, Ga., Oct., 1951. 


EMPLOYMENT SERVICE 


Positrons OPEN 


P182-52. Young Chemical Engineer needed for liaison between 
sales and production departments on new material being offered 
papermaking industry. College graduate with some knowl- 
edge of paper manufacturing plus general interest in selling 
required. Excellent opportunity with young and growing 
company having wide range of products for defense and peace- 
time markets. Work leads to managerial position. 

P183-52. Pulp and paper mill in North Carolina has opening 
for a Graduate Engineer, Mechanical, Civil, or Electrical in 
Plant Engineering Department. Recent graduate with up to 
five years’ experience in industry preferred. 

P184-52. Chief Chemist for an insulating board mil] on the 
West Coast. Must have knowledge of coatings and wood 
chemistry. - 

P185-52. Chemical Engineer. For specialty mill in the Miami 
Valley. Prefer man with paper mill experience to conduct and 
supervise mill trials, routine and control tests. In replying 
state complete history and salary required. 2 

P186-52. Chemist. Graduate or equivalent experience for de- 
velopment and control work in plastic coating division of an 
established paper manufacturer in the Miami Valley. Good 
starting salary—vacation with pay—hospital care, group in- 
surance and other employee benefits. 

P187-52. Rubber manufacturer requires paper chemist with 
good background in paper technology with the ability to ~ 
initiate new latex developments in the paper field; also latex 
paint chemist for the development of latex paint formulas, to 
assist customers in the development and evaluation of rubber 
paint. Location—Connecticut. Please state age, experience, 
and educational background. 


Positions WANTED 


152-52. Chemical Engineer. 20 years’ technical and man- 
agement experience, paper and cloth coating, coated abrasives, 
specialty paper products, coating and converting machinery, 
resins, and specialties. Desires position in research and de- 
velopment or engineering. 

E153-52. Graduate Pulp and Paper Chemist. 15 years’ diver- 
sified experience in research, product development, and tech- 
nical control. Desires position as technical assistant to man- 
ager or superintendent of a progressive board mill. Presently 
employed. 

154-52. Technical graduate with extensive experience in paper- 
making and management desires position as assistant general 
superintendent with dependable and progressive paper manu- 
facturer. 

155-52. Chemist. 20 years’ experience in paper and paper 
coating; also supervision of stock refining; rope, jute and rag 
refining, deinking; white water control; and chlorination. 
Thorough knowledge of fourdrinier, cylinder, and Yankee ma- 
chines, as well as off machine and on machine coating equip- 
ment, coating formulation and preparation. 

156-52. Engineer. Graduate civil and mechanical engineer, 
active and reliable, having had 30 years’ extensive experience 
in design and manufacture of kraft, sulphite, groundwood, and 
tissue grades desires to make a connection in an operating or 
administrative capacity. 

157-52. Paper Chemist. B.A. in Pulp and Paper Tecl.nology 
June 1952. B.S. in chemistry 1949. More than 2 years’ ex- 
perience as chemist in pulp and paper mill. Married; age 26; 
Veteran. Desire position in production or development on 
West Coast. 

E158-52. Director of package research, development, and mer- 
chandising now serving a leading manufacturer of packaging _ 
materials desires to administer a similar program for a con- _ 
sumer of packaging. 
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Instrumentation Studies. 


LXVIL. 


Erasability of Paper 


IV. A Proposed Method for Evaluating the Erasing Quality of 


Paper 


W. A. WINK, N. J. BECKMAN, W. P. RANEY, and J. A. VAN DEN AKKER 


WITHIN the past several years three reports have 
been issued on the subject of erasability (1). By way 
of brief review, the first of these covered a general 
discussion of the subject and presented definitions and 
statements obtained from experienced technical per- 
sons in the writing paper industry. The various factors 
that are called into play in judging the erasing quality 
of a paper were enumerated and consideration was 
given to the probable success or failure of adequately 
defining all the factors that are basic to the problem, 
with sufficient specificity to be really useful in a scientific 
measurement. 

Parts II and III described the investigational phases 
of this study in which pertinent factors of the problem 
were investigated. The study was of a fundamental 
nature, conducted with research equipment; it was 
undertaken with the hope and plan that the informa- 
tion obtained would lead to improved definitions of the 
factors that are basic to erasability and also to instru- 
mentation suitable for the laboratory evaluation of this 
property. Although adequately concise definitions 
of all of the pertinent factors have not yet been evolved, 
the information obtained throughout the course of 
this study has, nevertheless, given us a better under- 
standing of several of the fundamental aspects of era- 
sure, and it has aided us in the development of tech- 
niques which will provide a more objective means for 
evaluating the erasing quality of a paper. 

The purpose of this report is to present a procedure 
for the evaluation of erasability, evolved from the 
studies that have been carried out under this program. 
In this procedure emphasis is placed on three general 
aspects of the problem—namely, (1) the ease of erasure, 
(2) the appearance of the erased surface and that of the 
rewritten characters, and (3) the function of the paper. 

Of the properties to be evaluated, the ease of erasure, 
is most easily measured. The number of abrading 
strokes required to expunge written characters from 
the surface of the paper is used as a criterion for judging 
this property. By controlling such variables as the 
uniformity of the erasing wheel, the vertical thrust of 
the wheel on the paper, the relative humidity, and the 
method of application of the written characters, it is 
believed that reliable and reproducible results will 
be obtained. 

The factors which come into play in judging the 
appearance of the erased surface and that of the re- 
written characters are the most difficult to evaluate 
in a purely objective manner. Optical measurements 
are employed as a means for evaluating certain changes 
W. A. Winx, Technical Associate, N. J. BeckMAN, Technical Assistant, 
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in the appearance which are perceptible to the eye but 
these measurements alone are not capable of detecting 
such changes as the removal of cockle or surface mark- 
ings on the paper. The instrumental results cor- 
responding to certain changes in the appearance of 
the surface of the paper must be supplemented by 
visual evaluations. 

Evaluation of the writing quality of the erased 
surface is judged visually, preferably with the aid of 
pictorial: standards. Lines are reproducibly drawn 
over the erased surface with a Schur-Levy rotary pen 
and then compared directly with a standard set of 
lines displaying various kinds of writing quality. 
Standards of this type have not yet been developed for 
general use; for the time being, it will be necessary for 
each laboratory group to prepare a set of their own 
standards. 

The function of the paper is an aspect of erasability 
that relates to the specific properties that are desired 
in the erasing quality of a paper. The relative in- 
fluence of penciled and typed characters on erasability 
data has not been studied thus far and conclusive state- 
ments cannot be made at this time. Since these 
studies exclusively involved the erasure of ink-drawn 
characters, the procedure presented in the following 
section is limited primarily to the erasure of inked 
characters. 


TEST METHOD 


1. Abrader. In our study of the various phenom- 
ena of erasability, all erasures were made with an 
abrader designed specifically for use as a research tool. 
Because of the desired flexibility of operation, this 
abrader by necessity embodied features which could 
conceivably be eliminated in an abrader intended 
primarily for use in the routine evaluation of erasability. 
For general use, a simplified model of the abrader 
described in Part II may be utilized; however, it is 
believed that such an abrader should embody the 
following features. The abrader shall be of the re- 
ciprocating type, having a motor-driven mechanism 
which will cause a circular erasing wheel to move back 
and forth over the surface of the paper at a speed of 
not more than 70 erasing strokes per minute. Stroke 
speeds in excess of this value may significantly affect 
the moisture content of the paper because of heating 
and, consequently, also affect the erasability data. 
The forward motion of the abrading wheel shall be 
the erasing stroke and shall be of nearly constant speed 
throughout its entire distance of travel. The assembly 
supporting the erasing wheel shall be equipped with a 
continuous type of ratchet which will lock the abrading 
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wheel to prevent rotation on the forward erasing stroke 
and release to allow free rotation on the backward 
nonerasing stroke. Translation of the reciprocating 
motion of the motor-driven mechanism to the abrading 
wheel shall be accomplished by means of a simple 
clevis. Since the vertical thrust of the erasing wheel 
on the sample, during an erasing stroke, is affected 
by the vertical position of the bearing connecting the 
clevis to the driving mechanism, the position of this 
bearing shall be adjusted to lie in the horizontal plane 
containing the specimen. Means shall also be pro- 
vided for adjusting the vertical thrust of the abrading 
wheel on the specimen to a value of 550 grams, when 
a wheel 0.45 inch in width is employed. 

In order to erase a surface of a sufficient area for 
the subsequent optical measurements, the abrader 
shall be equipped with an automatic cross-feed mech- 
anism. This mechanism shall be synchronized with 
the nonerasing stroke and shall cause the specimen to 
move in a direction perpendicular to that of the erasing 
wheel in such a manner than successive erasing strokes 
are made on fresh areas of the paper. To obtain 
uniformly abraded surfaces, it is important that the 
stepwise displacement of the specimen per stroke be 
an integral fractional multiple of the width of the eras- 
ing wheel. Accordingly, the displacement of the speci- 
men per stroke shall be equal to one third of the width 
of the erasing wheel so that, upon the completion of 
three complete abrading strokes, the specimen is 
displaced a distance equal to the width of the wheel. 
The length of the stroke and the lateral travel of the 
specimen shall be adjusted to abrade a surface no less 
than 2 by 2 inches in size. 

The surfaces of the specimen and the abrading wheel 
shall be kept clean and free of debris during the erasing 
process. To accomplish this, a fan and several small 
brushes shall be used. Small camel’s hair brushes shall 
be mounted immediately before and after the erasing 
wheel so that, by their sweeping action, they dislodge 
loose fibers and debris from the surface of the specimen. 
A fine wire brush of the suede shoe brush variety shall 
be mounted against the abrading wheel for a similar 
purpose. A stream of air, obtained from a fan, shall 
be directed over the surface of the specimen to carry 
away the loosened debris. In general, it will be found 
that office fans are not satisfactory for this purpose. 
The air velocity produced by such a fan is too low to 
remove the heavy particles produced in abrasion, 
whereas blowers of the type found in vacuum cleaners 
have a tendency to raise the temperature of the air 
stream beyond tolerable limits. A fan having the 
desired characteristics for this application is one which 
may be constructed by mounting an 8-inch low-pitch 
model airplane propeller to a small vacuum cleaner 
motor. Air velocities in the neighborhood of 2800 
f.p.m. are required to remove loose fibers and debris 
from those papers on which an appreciable amount of 
surface fuzz is developed. For papers which tend to 
become glossy during abrasion, air velocities somewhat 
less than the cited value are sufficient to keep the sur- 
face of the specimen clean. 

“Calibrase”’ abrasion wheels, No. CS17F, manu- 
factured by the Taber Instrument Co., shall be used 
as the abrading media. The investigation of the abrad- 
ing characteristics of 21 different abrading wheels 
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(all type CS17F), as described in Part III of this re- 
port, indicated that the variability of the abrasiveness 
of the wheels was of the same order of magnitude of, or 
possibly smaller than, the variability of the paper em- 
ployed in the study. If the control over the manu- 
facture of this type of wheel is such that the characteris- 
tics of their abrading action fall within the limits ex- 
hibited by the 21 wheels investigated, it is felt that the 
reproducibility of the resulting abrasions will be satis- 
factory. 

2. A reflectometer suitable for evaluating the re- 
flectivities Ro (reflectance of a specimen backed by a 
thick pad consisting of the same paper as that of the 
specimen) and Rp (reflectance of specimen backed by 
a black body). Suggested instruments satisfactory for 
this purpose are the Bausch and Lomb opacimeter, the 
General Electric reflection meter (using the No. 6 
filter), and the General Electric recording spectro- 
photometer. 

3. A special low-angle glossmeter. In this instru- 
ment, the specimen is illuminated and viewed at an 
angle of 9° with the surface of the paper. Jlumination 
is supplied by a 50-candle power single-filament lamp 
and the light reflected from the surface of the sample 
is measured by means of a Weston photronic cell and a 
suitable galvanometer circuit. The incident beam 
shall contain a rectangular aperture to limit the size 
of the illuminated spot on the specimen to a length of 
1 inch and to a width of approximately 1/2 inch. A 
similar aperture shall also be placed over the surface 
of the photocell and positioned to accept only the 
specularly reflected light. No lenses are employed in 
the interest of obtaining a small spread of angles in the 
incident beam. Accordingly, the intensity of the light 
reflected by a specimen is low, and a galvanometer of 
good sensitivity must be used. In standardizing the 
instrument and adjusting the “hundred setting” on 
the galvanometer, a piece of black Carrara glass is 
placed over the sample opening and a neutral filter 
is held in the path of the reflected beam. By standard- 
izing in this manner, the galvanometer scale is spread 
by a known factor of approximately 10, since the neutral 
filter is removed while measuring the gloss of the paper. 
For those who do not wish to go through the trouble of 
setting up the galvanometer circuit described above, it 
will be of interest to know that the Welch Densichron, 
manufactured by the Welch Scientific Co., has adequate 
sensitivity for this special application. 

4. A special rotary pen, developed by Schur and 
Levy, with facilities for drawing the pen over the paper 
at a uniform velocity. 


The specimens shall be approximately 6 inches square 
and shall be free of abnormalities such as watermarks 
or obvious flaws. 


The procedure employed for abrading the specimens 
and obtaining the desired physical data for evaluating 
erasability is as follows: The specimens for erasure 
are conditioned in a controlled atmosphere in accord- 
ance with TAPPI Standard T 402 m-49. After condi- 
tioning, reflectivity (R. and Ro) and gloss measure- 
ments are made on the portion of the specimen to be 
abraded. The low-angle gloss measurements are taken 
for both the machine and cross-machine directions for 
each of the four 90° orientations of the paper. The 
average of the four readings obtained in this manner is 
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subsequently utilized for calculating the gloss ratio. 
After performing the optical measurements, a pair of 
ink lines, °/, inch apart, are ruled on the specimen 
parallel to the machine direction of the paper for the 
specimens which are to be abraded with the erasing 
stroke parallel to the machine direction of the paper 
and perpendicular to the machine direction for those 
specimens which are to be abraded with the erasing 
stroke perpendicular to the machine direction of the 
paper. The lines are drawn with a Schur-Levy rotary 
pen employing an ink made in accordance with the 
formula given in TAPPI Standard T 431 m-45. The 
specimens, after application of the ink lines, are allowed 
to condition for a period of at least 10 minutes prior to 
performing the erasures. 

Ten specimens are prepared in the foregoing manner 
and abraded, five with the abrading stroke parallel 
with the machine direction of the paper and five with 
the abrading stroke perpendicular to the machine 
direction of the paper. Each specimen is abraded for 
the number of strokes required to expunge the ink lines. 
The erasure is considered complete when the lines 
have been obliterated to the point where only a very 
small trace of the ink remains. 

Following abrasion of the specimens, reflectivity 
(R..’ and Ro’) and low-angle gloss measurements are 
obtained on the portion of the specimen lying between 
the pair of obliterated ink lines. Because of the strong 
directional effects caused by the abrasion, it is impor- 
tant that the gloss readings again be obtained for the 
four 90° orientations of the paper; these, as before, are 
averaged and the ratio obtained by dividing the average 
of the “in” and “cross” direction readings after erasure 
by the average of the ‘in’ and ‘‘cross”’ direction read- 
ings before erasure. Averages of the respective reflec- 
tivity values before and after abrasion are also ob- 
tained and the differences of the averages of the R.. 
values (R.. — R.’) and the averages of the Ry values (Ro 
—. Ro’) are calculated. 

Upon completion of the optical measurements, a 
second pair of ink lines is drawn over the abraded sur- 
face adjacent to the original pair of lines. These are 
examined visually and compared with a set of pictorial 
standards for evaluating the writing quality of the 
erased surface. The lines are examined for continuity 
of the ink film, degree of feathering (if any), and for 
any other visible defects or imperfections. 


REPORT 

The report shall include the following: 

1. The number of abrading strokes over any given 
point of the abraded surfaces required to remove the 
ink lines. The number of abrading strokes is a basis 
for judging the ease of erasure. . 

2. The reflectivity R. before and after abrasion 
and the difference between these two values. The 
difference in the reflectivity values will serve as an ob- 
jective means for measuring the degree of discolora- 
tion caused be erasure. Differences in reflectivity of 
the order of 0.5 to 2.0% are distinguishable with the 
eye. 
"3 The reflectivity Ro of the sample before and after 
abrasion and the difference between these two values. 
The change in the reflectance Ay serves as a means for 
establishing the order of magnitude of the change in 
opacity caused by abrasion. 
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4. The ratio of the low-angle glossmeter readings 
obtained by dividing the average values (average of 
both machine and cross-machine direction readings) 
for the abraded portion of the sample by the average 
values (average of both machine and cross-machine 
direction readings) for the unabraded surfaces. A 
ratio greater than one indicates that the gloss on the 
abraded portion of the specimen is higher than that 
of the original specimen, whereas a ratio less than one 
indicates a decrease in gloss. These ratios are of 
significance in the evaluation of the degree of fuzziness 
or gloss developed during erasure. / 

5. A statement regarding observed changes in the 
surface characteristics of the paper—such as the re- 
moval of cockle. Changes of this sort which relate to 
the appearance are not detectable instrumentally. 

6. <A statement concerning the writing quality of 
the abraded and unabraded surfaces. Two important 
aspects related to judging the writing guality are the 
continuity or lack of continuity of the ink lines and the 
degree of feathering. 
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UNITED STATES PATENTS ON PAPERMAKING 


Second Quarter, 1951 


Compiled by CLARENCE J. WEST 


Tue following list of United States patents has been 
compiled from the current numbers of the Official Gazette of 
the United States Patent Office. Because, as a rule, only one 
claim is published in the Gazette, it is not claimed that the list 
is complete; also, it is possible that the list may contain some 
patents that do not apply specifically to pulp and paper manu- 
facture. 

Copies of any of the following patents can be obtained from 
the United States Patent Office, Washington 25, D. C., by send- 
ing twenty-five cents for each patent desired. 


April 3, 1951 


2,547,005. Container. John H. Herrick, Wellesley, Mass., 
and John P. Pancoast, Glen Rock, N. J. Filed March 31, 1949. 
2 claims. (Cl. 229-90.) A corrugated liner is provided for 
the inwardly folded end of a container for lotions, drugs, and 
similar bottled goods. 

2,547,097. Thermoplastic bag construction. Gilmore T. 
Schjeldahl and Donovan D. Wendt, assignors to Bemis Bro. 
Bag Co., Minneapolis, Minn. Filed Nov. 7, 1949. 1 claim. 
(Cl. 229-62.) A polyethylene food-storage bag can be heated 
sealed and reopened a number of times. 

2,547,208. Method for the refining of tall oil soap. Torsten 
Hasselstrom and Michael Stoll, assignors to U. 8. Industrial 
Chemicals, Inc., Newark, N. J. Filed June 26, 1947. 6 claims. 
(Cl. 260-97.7.) A crude tall oil soap is freed from nonsaponifi- 
able components and color bodies by extracting with boiling 
methyl isobutyl ketone. 

2,547,362. Combined container and_ straw. Roger W. 
Berry, Princeton, Ill. Filed July 3, 1948. 6 claims. (Cl. 
229-7.) A waxed paper beverage container incorporates a pair 
of drinking straws. 

2,547,371. Electrolytic condenser. Joseph B. Brennan, Bra- 
tenahl, Ohio, assignor to Everett D. McCurdy, trustee. Filed 
Sept. 18, 1947. 3 claims. (Cl. 175-315.) Porous, soft paper, 
less than 0.003 inch thick, is treated on one side with aluminum 
particles. 

2,547,395. Container. George D. Jansen, assignor to Jansen 
Container Co., Chicago, Il]. Filed Dec. 31, 1948. 3 claims. 
(Cl. 229-5.5.) A lightweight ice cream container with a flanged 
bottom. 

2,547,429. Isolation of enzymes from aqueous solutions with 
lignin and gelatin and product obtained thereby. Ralph T. 
Alba, assignor to Wallerstein Co., Inc., New York, N. Y. Filed 
Oct. 26, 1945. 14 claims. (Cl. 195-64.) Enzymes (e.g., 
malt diastase) can be removed from aqueous solution or sus- 
pension as an enzyme-lignin-gelatin complex; alkali lignin is 
preferably employed. 

2,547,628. Folding Carton. Ransom C. Ellsworth, assignor 
to The Ohio Boxboard Co., Rittman, Ohio. Filed June 2, 1947. 
2 claims. (Cl. 229-33.) A tray-type folding carton embodies 
interlocking side and end wall flanges. 

2,547,671. Fire-resistant article, method of making, and 
impregnant therefor. Morris J. Sostmann and Irwin L. Phillips, 
assignors to Philadelphia Textile Finishers, Inc., Norristown, 
Pa. Filed Oct. 18, 1945. 3 claims. (Cl. 252-8.1.) One part 
of antimony trioxide and two parts of acetic anhydride are 
boiled until solution results and mixed with chlorinated paraffin. 

2,547,716. Foldable vending tray for ice-cream cups and the 
like. Elsie M. Murphy, Elmhurst, Ill, Filed Jan. 4, 1949. 
3 claims. (Cl. 224-45.) A foldable portable chipboard tray 
for ice cream cups. 

2,547,830. Treating and refining machine for pulp materials 
Charles W. Morden, assignor to Morden Machines Co., Port- 
land, Ore. Filed Jan. 11, 1947. 6 claims. (Cl. 92-27.) The 
refiner consists of a conically shaped rotor with an exterior attri- 
tioning surface and a nonrotating shell with an interior attri- 
tioning surface surrounding the rotor, a receiving chamber at the 
small end of the shell, and a semifloating mounting for the shell. 

2,547,849. Box construction. William F. Barry, Los Angeles, 
Calif. Filed Oct. 25, 1946. 11 claims. (Cl. 229-23.) A multi- 
ple-wall, reinforced cardboard box is adapted .to support its 
contents at a distance from the top, bottom, and side walls. 
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2,547,871. Closure for paper containers. Douglas Kirk, 
assignor to The Quaker Oats Co., Chicago, Ill. Filed July 8. 
1947. 1 claim. (Cl. 229-43.) A die-formed, removable, and 
replaceable cardboard closure is adapted for a cylindrical dis- 
pensing container. 

2,547,892. Container for paper napkins. Robert B. Stevens, 
Greenwich, N. Y. Filed Oct. 7, 1947. 4 claims. (Cl. 206-57.): 
A paperboard container for napkins has removable top. 

2,547,899. Pressure mechanism for box forming machines.. 
Julius A. Zinn, Jr. Chicago, I]. Filed June 4, 1947. 22 claims.. 
(Cl. 93-44.1.) A high-speed, fluid-operated, and fluid-controlled 
carton-forming machine. 

2,547,913. Process for the preparation of vanillin and vanillin 
derivatives. Paul Lagally, assignor to Aschaffenburger Zellstoff- 
werke, Aktiengesellschaft, Redenfelden/Oberbayern, Germany. 
Filed Feb. 138, 1950. 5 claims. (Cl. 260-600.) Lignin (e.g.,. 
spent sulphite liquor) is heated to a temperature above 100°C. 
in an alkaline medium with a water-soluble, oxygen-liberating 
sulphoxide, tertiary amine oxide, or an iodoso compound to: 
yield vanillin and vanillin derivatives. 


April 10, 1951 


2,547,948. Process for forming magnetic record members 
from a papermaking fiber slurry. Otto Kornei, assignor to 
The Brush Development Co., Cleveland, Ohio. Filed July 21, 
1947. 3 claims. (Cl. 92-21.) A paper tape for magnetic tape 
recorders is made from pulp containing permanently magnetiz- 
able iron oxide. 

2,547,963. Box flap gluing device. Morris P. Neal, assignor 
to A-B-C Packaging Machine Corp., Quincy, Il]. Filed Oct. 15, 
1945. - 16 claims. (Cl. 91-51.) The apparatus can be inserted 
into and removed from a carton-forming machine when it is 
desired to convert from one box size to another. 

2,547,997. Molding from fiber dispersions. Harold E. 
Bowers, assignor to The New England Box Co., Greenfield, 
Mass. Filed March 19, 1946. 7 claims. (Cl. 92-55.) Liquid 
suspensions of fibrous materials (e.g., mechanical pulp, flax 
straw, etc.) containing naphthalene or camphor are molded 
and the filler is removed after drying the molded article; prod- 
ucts of predetermined apparent density can be prepared. 

2,548,001. Display shipping container. Sydney T. Butter- 
fill, Hamilton, Ontario, Canada. Filed Jan. 9, 1948. 1 claim. 
(Cl. 206-45.21.) A multicompartment paperboard container 
fer fresh fruit has small ventilating holes in the side walls and 
1d. 

2,548,108. Flow distributor. Lloyd MHornbostel, assignor 
to Beloit Iron Works, Beloit, Wis. Filed May 31, 1945. 10 
claims. (Cl. 92-44.) A headbox is equipped with an adjustable 
baffle and one or more imperforate rolls; the combination is 
used to control the head of stock flowing onto the wire. 

2,548,130. Container. Hlroy R. Stephan, assignor to Down- 
ing Box Co., Milwaukee, Wis. Filed Nov. 4, 1948. 11 claims 
(Cl. 229-23.) A fiberboard beverage case. 

2,548,251. Means and method for securing the effects of 
end dipping in gas-tight flexible wall packages. Samuel Berg- 
stein, Cincinnati, Ohio. Filed April 10, 1946. 21 claims. 
(Cl. 229-5.5.) Method and means for molding a thermoplastic, 
gas-tight coating substance about the ends of a flexible paper 
container. 

2,548,252. Box with attached handles, Samuel Bergstein, 
Cincinnati, Ohio. Filed Aug. 3, 1946. 7 claims. (Cl. 229-52.) 
A one-piece cardboard garment box has a tear-resistant, solid 
kraft board carrying handle. 

2,548,364. Pressure-sensitive record materials. Barrett K. 
Green and Robert W. Sandberg, assignors to The National Cash. 
Register Co., Dayton, Ohio. Filed July 18, 1948. 28 claims. 
(Cl, 282-28.) A record material is highly sensitive to impact 
pressure such as typewriter or letterpress work. Attapulgite 
may be the solid color-forming substance and crystal violet or 
malachite green lactone the liquid. . 

2,548,365. Process for making pressure-sensitive record mate- 
rials. Barrett K. Green and Robert W. Sandberg, assignors to 
The National Cash Register Co., Dayton, Ohio. Filed July 13 
1948. 47 claims. (Cl. 117-36.) A pressure-sensitive record 
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material is claimed on which a color mark can be produced by a 
localized pressure. : 

_ 2,548,366. Manifold record material and process for makin 

it. Barrett K. Green and Robert W. Satabere. assignors is 
The National Cash Register Co., Dayton, Ohio. Filed July 31 
1948, 27 claims. (Cl. 282-28.) A manifold record material, 
which is smudgeproof and white on both sides, is coated with a 
color reactant material. 

2,548,370. Box or carton stripper machine. Erie L. Hed- 
strom, Martin C. Otto, and Cecil E. Gooderham, Buffalo, N. Y. 
Filed Nov. 18, 1946. 8 claims. (Cl. 93-36.) "The apparatus 
is adapted for the stripping of waste from the die-cut portions of 
paper stock after passage through a cutting and creasing machine. 

2,548,417. Apparatus for thickening liquid slurry stock. 
Joseph Baxter, Jr., assignor to The Black-Clawson Co., Hamilton, 
Ohio. Filed Dec. 24, 1948. 12 claims. (C1. 210-63.) A 
centrifugal thickener. 

2,548,425. Beater. George W. Dodge, assignor to The 
Noble & Wood Machine Co., Hoosick Falls, N. Y. Filed Jan. 
15, 1947. 3 claims. (Cl. 92-22.) The bedplates are contained 
in a solid frame, beneath which is located a series of hydraulic 
cylinders; the cylinder pistons serve to move the bedplate com- 
bination upwardly toward the stationary beater roll. 

2,548,451. Apparatus for forming paper strips into continuous 
lable forming bands for yarn and the like. Stanley E. Tribbey, 
assignor to Caron Spinning Co., Rochelle, Il. Filed March 29, 
1949. 5 claims. (Cl. 93-81.) A machine for the high-speed, 
See production of paper bands for the banding of skeins 
of yarn. 

2,548,513. Method of making high wet strength paper. 
Fred W. Boughton, assignor to Eastman Kodak Co., Rochester, 
N. Y. Filed April 22, 1944. 5 claims. (Cl. 92-21.) Pulp 
containing precipitated material is treated with melamine- 
formaldehyde or melamine-urea-formaldehyde resin; the re- 
sulting paper does not cause deterioration of light-sensitive 
chemicals of an emulsion coating. 

2,548,520. Copolymers of proteins having unsaturated radi- 
cals united therewith. Rudolph E. Damschroder and John W. 
Gates, Jr., assignors to Eastman Kodak Co., Rochester, N. Y. 
Filed Feb. 13, 1947. 8 claims. (Cl. 260-8.) The products 
are suitable as paper sizing. 

2,548,636. Stabilized cuprammonium hydroxide solution 
and method of preparing the same. Clark E. Thorp, assignor 
to Hawley Products Co., St. Charles, Ill. Filed May 29, 1946. 
11 claims. (Cl. 23-190.) The cuprammonium hydroxide is 
stabilized by the addition of 0.3-2% by weight of hydroquinone, 
resorcinol, p-methylaminophenol, or ethylenediamine. 

2,548,646. Moldproofing mineral coated papers. John A. 
Bicknell and Stanely J. Johnson, assignors to 8. D. Warren Co., 
Boston, Mass. Filed Jan. 2, 1946. 3 claims. (Cl. 106-15.) 
Casein in an aqueous solution is mixed with the sodium salt of 
pentachlorophenol and sodium pyrophosphate. 
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2,548,872. Method of fixing particles to sheet material. 
Bert S. Cross and George P. Netherly, assignors to Minnesota 
Mining and Manufacturing Co., St. Paul, Minn. Filed Aug. 10, 
1948. 6 claims. (Cl. 117-17.) A particulate coated sheet 
article adapted to permit the transfer of its particles to a base 
sheet coated with a permanent binder. 

2,548,942. Air filter. Raymond L. Brown, assignor to 
Electrolux Corp., Old Greenwich, Conn. Filed June 6, 1947. 
2 claims. (Cl. 183-51.) An air filter for suction cleaners con- 
sists of a pad of felted combed cotton encircled by a ring of 
spirally wound kraft paper. 

2,548,980. Pressure-sensitive adhesive tape. Waldo Kell- 
gren, assignor to Minnesota Mining & Manufacturing Co., 
St. Paul, Minn. Filed Feb. 1, 1946. 1 claim. (Cl. 206-59.) 
The tape has a creped paper backing. 

2,548,985. Skeleton carton. Stephen Lighter, Whitefish 
Bay, Wis. Filed Nov. 8, 1948. 17 claims. (Cl. 206-45.31.) 
A framelike cardboard container for display of relatively small 
articles. 

2,549,000. Apparatus for applying adhesive to box blanks 
and the like. Charles E. Palmer, assignor to Package Machinery 
Co., East Longmeadow, Mass. Filed Oct. 9, 1948. 11 claims. 
(Cl. 91-47.) A machine for printing adhesive on a selected area 
on one side of a carton blank. 

2,549,048. Liquid-tight carton and method. Frank _ D. 
Bergstein, Cincinnati, Ohio. Filed May 9, 1947. 18 claims. 
(Cl. 229-5.5.) Paperboard milk container with means for de- 
termination of the cream line. 

2,549,138. Loud-speaker diaphragm. Clifford E. Stevens, 
assignor to Stevens Products, Inc., East Orange, N. J. Filed 
Oct. 4, 1946. 1 claim. (Cl. 181-32.) A molded pulp loud- 
speaker diaphragm. : F 
79,549,139. Cone diaphragm for loud-speakers. Clifford E. 
Stevens, assignor to Stevens Products, Inc., East Orange, N. J. 
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Filed June 17, 1947. 3 claims. (Cl. 181-32.) A molded pulp 
loud-speaker diaphragm has high sensitivity and a wide fre- 
quency-response range. 

2,549,177. Sized paper, composition therefor, and method of 
making same. Paul B. Davidson, assignor to Strathmore 
Paper Co., Springfield, Mass. Filed March 21, 1949. 13 
claims. (Cl. 117-156.) A blueprint paper with high wet 
strength is sized with a mixture of modified starch and glyoxal. 

2,549,199. Combination envelope and letter paper. Nicholas 
Hodska, Stratford, Conn. Filed July 12, 1948. 5 claims. 
(Cl. 229-921.) 

2,549,367. Method of recovering from pyrite the valuable 
constituents thereof. Charles W. Clark, assignor to Noranda 
Mines, Limited, Toronto, Canada. Filed Oct. 25, 1945. 5 
claims. (Cl. 23-179.) Sulphur, sulphur dioxide, and iron 
oxide can be recovered on distillation. 

2,549,373. Dispensing device for cartons. Dabney W. 
Forsyth, Santa Monica, Calif. Filed May 9, 1950. 4 claims. 
(Cl. 229-17.) A slide-type closure for a dispensing container. 

2.549,568. Dispensing display carton. Hubert V. Bolding, 
assignor to The Bradley & Gilbert Co., Louisville, Ky. Filed 
July 19, 1948, 2 claims. (Cl. 206-44.11.) A carton for dis- 
playing pencils and a method of protection during shipment. 

2,549,582. Opening means for regular cartons. Robert M. 
Dunning, assignor to Waldorf Paper Products Co., St. Paul, 
Minn. Filed Aug. 21, 1947. 8 claims. (Cl. 229-17.) A 
triangular tab is incorporated into the container. 

2,549,682. Foldable box, Alice J. Grossniklaus, Wilmot, 
Ohio. Filed Aug. 15, 1946. 3 claims. (Cl. 229-16.) A folding 
peper box has a greaseproof liner which serves as a mold. 

2,549,713. Method of preparing cellulose for subsequent 
treatment with sodium hydroxide. Joseph Seiberlich, assignor 
to Research Corp., New York, N. Y. Filed April 6, 1948. 9 
claims. (Cl. 260-212.) Cellulose is treated with a chlorinated 
hydrocarbon containing not more than three carbon atoms. 


April 24, 1951 


2,549,799. Collapsible cellular partition for containers. 
Walter C. George, assignor to Gaylord Container Corp., St. 
Louis, Mo. Filed Sept. 15, 1947. 7 claims. (Cl. 229-42.) 
Collapsible, cellular, strip-type partitions for bottle cartons 
are fastened by stitching or mechanical fasteners. 

2,549,800. Collapsible container and cellular partition unit. 
Walter C. George, assignor to Gaylord Container Corp., St. 
Louis, Mo. Filed Oct. 3, 1947. 2 claims. (Cl. 229-42.) A 
folding, multicompartment, corrugated container is equipped 
with strip-type partitions which form cells for bottles. 

2,549,801. Collapsible container partition and liner unit. 
Walter C. George, assignor to Gaylord Container Corp., St. 
Louis, Mo. Filed Oct. 6, 1947. 2 claims. (Cl. 229-42.) Col- 
lapsible, strip-type partitions for a bottle carton are provided 
with liner members for the side walls and/or bottom of the 
container. 

2,549,802. Collapsible cellular container partition. Walter 
C. George and Arthur P. Klasing, assignors to Gaylor Container 
Corp., St. Louis, Mo. Filed Feb. 4, 1948. 3 claims. . (Cl. 
229-42.) The partition is designed to provide horizontal ventila- 
tion through the cells and to prevent the movement of the parti- 
tion parts. 

2,549,822. Binder for foundry compositions. Wilbur E. 
Koonce. assignor to Masonite Corp., Laurel, Miss. Filed Nov. 
24,1947. 7Zclaims. (Cl. 22-188.) The binder is a hemicellulosic 
extract containing pentosans and hexosans 60-80 parts, lignin 
5-25 parts, nonsugar carbohydrates 5-15 parts, and gums 2-8% 
parts. 

2,549,849. Cork substitute and process for making same. 
Robert S. Owens, Charlottesville, Va. Filed Sept. 8, 1948. 
11 claims. (Cl. 106-134.) A cork substitute consists of paper 
birch bark and a phenol-formaldehyde resin. 

2,549,931. Bag or envelope. Irwin A. Reiss, assignor to 
Associated Paper Converting Corp., Los Angeles, Calif. Filed 
June 23, 1948. 1claim. (Cl. 229-54.) An envelone-type paper 
bag for light merchandise. 

2,549,966. Apparatus for the manufacture of metalized paper 
for electric condensers. Richard A. Grouse, assignor to A. H. 
Hunt Limited, Wandsworth, London, England. Filed June 26, 
1946. 7 claims. (Cl. 219-19.) The apparatus is designed for 
the production of a paper-sheet dielectric which is partially 
metalized on one side. 

2,549,970. Package. Stanley R. Howard, assignor to Pneu- 
matic Scale Corp., Limited, Quincy, Mass. Filed March 27, 
1946. 1 claim. (Cl. 229-14.) A cereal package consists of a 
waxed paper bag which is enclosed in a rectangular cardboard 
sleeve. 

2,549,973. Paper shredding apparatus. Matthew J. Klein, 
Maywood, Ill. Filed April 19, 1950. 3 claims. (Cl. 164-84.5.) 
The shredder has two steel tearing rollers, one of which is jacketed 
in a rubber sleeve: ‘ 
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2,550,000. Bag structure. and process of manufacture. 
Charles V. Brady and Russell J. Williams, assignors to Bemis 
Bro. Bag Co., St. Louis, Mo. Filed Oct. 15, 1945. 6 claims. 
(Cl. 229-57.) The patent covers a flat, pillow-shaped paper bag 
which may have various bottom forms. 

2,550,143. Construction board and method of making same. 
Ernst Eger, assignor to United States Rubber Co., New York, 
N. Y. Filed Nov. 29, 1947. 14 claims. (Cl. 260-17.2.) A 
fibrous material is mixed with dispersed polychloroprene and a 
resorcinol-formaldehyde resin and dried. 

2,550,192. Fourdrinier machine. Harry H. Hart, assignor 
to The Pusey & Jones Corp., Wilmington, Del. Filed June 9, 
1947. 1 claim. (Cl. 92-44.) Screen-guiding and -tensioning 
means are designed to cooperate with a nonmetallic machine 


wire. 

2,550,326. Planographic printing. Clarence A. Brown, as- 
signor to Jones Graphic Products Co., Albuquerque, N. M. 
Filed Jan. 12, 1949. 12 claims. (Cl. 101-149.2.) <A sheet of 
metal foil is laminated between two sheets of water-resistant 
paper; one outer surface is coated with water-soluble urea- 
formaldehyde resin, polyvinyl alcohol, and clay. 

2,550,417. Novelty paperboard carton. Clarence F. Klein, 
assignor to Frankenberg Bros., Inc., Columbus, Ohio. Filed 
May 24, 1948. 5 claims. (Cl. 229-8.) A candy box with a 
cellophane window is suitable as a toy. 

2,550,466. Manifold record material and process for making 
it. Barrett K. Green and Robert W. Sandberg, assignors to 
The National Cash Register Co., Dayton, Ohio. Filed Sept. 7, 
1950. 2claims. (Cl. 282-28.) 

2,550,467. Manifold record material and process for making 
it. Barrett K. Green and Robert W. Sandberg, assignors to 
The National Cash Register Co., Dayton, Ohio. Filed Sept. 7, 
1950. 2claims. (Cl. 282-28.) 

2,550,468. Manifold record material and process for making 
it. Barrett K. Green and Robert W. Sandberg, assignors to 
The National Cash Register Co., Dayton. Ohio. Filed Sept. 7, 
1950. 2 claims. (Cl. 282-28.) In these patents, one surface 
of the sheet is coated with small solid particles of a color-reactant 
material (a zeolite) and the other with a pressure-rupturable 
material; whén superimposed, pressure produces a color re- 
action. 

2,550,469. Manifold record material and process for making 
it. Barrett K. Green and Robert W. Sandberg, assignors to 
The National Cash Register Co., Dayton, Ohio. Filed Sept. 7, 
1950. 2claims. (Cl. 282-28.) 

2,550,470. Pressure-sensitive record material. Barrett K 
Green and Robert W. Sandberg, assignors to The National 
Cash Register Co., Dayton, Ohio. Filed Sept. 15, 1950. 2 
claims. (Cl. 282-28.) 

2,550,471. Pressure-sensitive record material. Barrett K. 
Green and Robert W. Sandberg, assignors to The National Cash 
Register Co., Dayton, Ohio. Filed Sept. 15, 1950. 2 claims. 
(C]. 282-28.) 

2,550,472. Pressure-sensitive record material. Barrett K. 
Green and Robert W. Sandberg, assignors to The National 
Cash Register Co., Dayton, Ohio. Filed Sept. 15, 1950. 2 
claims. (Cl, 282-28.) 

2,550,473. Pressure-sensitive record material. Barrett K. 
Green and Robert W. Sandberg, assignors to The National Cash 
Register Co., Dayton, Ohio. Filed Sept. 15, 1950. 2 claims. 
(Cl. 282-28.) In these patents a pressure-senstive record mate- 
rial incorporates two color reactants, one solid and one liquid, 
which are arranged in separate overlying layers on a paper web, 
so that marking pressures applied vertically to the layers will 
cause a penetration of the color-reactant substances of one layer 
into that of the other layer. 

2,550,516. Mechanism for sealing cartons. Leonard Back, 
assignor to The Interstate Folding Box Co, Middletown, Ohio. 
Filed April 27, 1946. 21 claims. (Cl. 93-49.) The mechanism 
produces a tight, siftproof closure on seal end-type paper car- 
tons. 

2,550,520. Joint structure for laminates. Clarence G. Ben- 
nett, San Mateo, Calif. Filed Nov. 12, 1947. 3 claims. (Cl. 
229-48.) A joint for a cellophane-vegetable parchment blank 
is described. 

2,550,552. Stock inlet. John E. Goodwillie, assignor to 
Beloit Iron Works, Beloit, Wis. Filed Sept. 5, 1946. 2 claims. 
(Cl. 92-44.) A stock chamber is provided with rectifier rolls 
and baffles; the stock is fed from the outlet at high velocity. 

2,550,582. Interlocking corner construction for containers. 
Reginald B. Meller, Oakland, Calif., assignor to Bemiss-Jason 
Co. Filed Aug. 14,1945. 7claims. (Cl. 229-35.) 
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2,550,676. Combined waste-heat boiler and chemical re- 
covery unit. David Dalin, Sodertalje, Sweden. Filed Oct. 17 
1945. 4claims. (Cl. 23-262.) 

2,550,691. Noncorrosive detergent compositions. Jay C. 
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Harris, assignor to Monsanto Chemical Co., St. Louis, Mo. 
Filed Noy. 25, 1949. 7 claims. (Cl. 252-140.) One of the 
constituents is the condensation product of tall oil with ethylene 


oxide. H 

2,550,730. Diestock and process of making same. _Charles 
F. Story, assignor to Masonite Corp., Laurel, Miss. Filed Jan. 
20, 1947. 6 claims. (Cl. 154-116.) Dense, laminated slabs 
are formed from a number of relatively thin sheets of fibrous 
lignocellulosic material, preferably from hardwood. The edges 
of the slabs are sealed against the penetration of moisture. 

2,550,774. Lump-breaker roll for papermaking machines. 
Everett W. Clem, assignor to Rice Barton Corp., Worchester 
Mass. Filed June 22, 1946. 7 claims. (Cl. 92-48.) A lump- 
breaker roll is adapted for use with the couch roll of a fourdrinier 
machine. 

2,550,776. Papermaking machine flow box. Everett W. 
Clem, assignor to Rice Barton Corp., Worcester, Mass. Filed 
March 3, 1947. 1 claim. (Cl. 92-44.) Compression waves 
are passed through the pulp slurry as it travels through the 
headbox. ; 

2,550,920. Wrapping machinery. Joseph A. Gilbert, as- 
signor to Rose Brothers (Gainsborough) Limited, Gainsborough, 
England. Filed Oct. 3, 1946. 4claims. (Cl. 93-2.) _A method 
for wrapping a bar of soap or a package of cigarettes in a paper, 
film, or foil wrapper. oe 

2,550,928. Article controlled adjustment for packaging ap- 
paratus. James A. Kay, assignor to Rose Brothers (Gains- 
borough) Limited, Gainsborough, England. Filed Oct. 5, 
1944. 15claims. (Cl. 93-6.) The apparatus is designed for the 
closing and sealing of containers. iy 

2,551,087. Polyethylene-wax laminating composition. Philip 
S. Barnhart and John C. Miller, assignors to Westfield River 
Paper Co., Inc., Russell, Mass. Filed Nov. 3, 1945. 7 claims. 
(Cl. 260-27.) A  paper-laminating cement comprises 75% 
microcrystalline wax, 24% polymerized rosin, and 0.1% poly- 
ethylene. 

2,551,164. Reinforced-knockdown box. William A. Ringler, 
assignor to The Gardner Board and Carton Co., Middletown, 
Ohio. Filed Sept. 6, 1946. 1 claim. (Cl. 229-23.) A carton 
are for shipment and storage of folded blankets and the 
ike. 

2,551,186. Carton forming machine. Louis Veyret and 
Georges Geffroy, assignors to La Cellophane, Paris, France. 
Filed Dec. 31, 1947. 2 claims. (Cl. 93-51.) A carton blank is 
so folded that, in the folded carton, no open seams which require 
sealing extend below the level to which the carton is to be filled. 

2,551,324. Container. Robert T. Frieders and John P. 
Strange, Jr., assignors to John Strange Pail Co., Menasha, Wis. 
Filed April 7, 1947. 4 claims. (Cl. 229-36.) A paperboard 
frozen food container. 

2,551,335. Web cutting mechanism. Thomas E. Piazze, 
assignor to Shellmar Products Corp., Mount Vernon, Ohio. 
Filed March 29, 1946. 9 claims. (Cl. 164-66.) A rotatable 
knife and an oscillatable anvil. 

2,551,450. Container. Leslie A. Minton, Portland, Ore. 
Filed Dec. 3, 1947. 2 claims. (Cl. 229-15.) A paperboard 
miJk container. 

2,551,527. Apparatus for closing and sealing containers. 
Robert B. Cartwright, Lincoln, Neb., and William M. Owen, 
Peoria, Ill.; said Owen assignor to said Cartwright. Filed 
May 26, 1948. 12 claims. (Cl. 93-2.) Method of sealing the 
flaps of a paper cereal container. 

2,551,559. Bottle carrier. Clyde L. Gilbert, assignor to 
Owens-Illinois Glass Co., Toledo, Ohio. Filed March 20, 1948. 
2 claims. (Cl. 229-28.) The carrier has an integral latch lock 
which locks the carrier in its expanded form. 
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2,551,679. Divisible carton. Earl F. Johnson, Milwaukee, 
Wis. Filed Feb. 27, 1947. 8 claims. (Cl. 229-15.) <A carton 
for canned and bottled goods may be divided with a knife to- 
form two complete half-carton containers. 

2,551,814. Container. Fred L. Rushing and Benjamin N. 
Williams, assignors to Gaylord Container Corp., St. Louis, Mo.. 
Filed Dec. 18, 1945. 3 claims. (Cl. 229-45.) A corrugated 


shipping carton includes releasable means for locking a slip: 


cover to the body of the carton adjacent to its upper corners. 
2,551,854, Egg carton. Louis Schwartzberg, Chicago, Il. 
Filed Aug. 10, 1948. 2 claims. (Cl. 229-29.) A paperboard 


egg carton incorporates a cushioning construction between trans- 


versely adjoining egg-receiving cavities. 


2,551,946. Machine for working paper stock and other mate-- 


rials. Anton J. Haug, Nashua, N. H. Filed Aug. 21, 1947. 
5claims. (Cl. 92-26.) A refiner for pulp mill rejects. 


2,552,051. Paper sundae dish. Walter P. Margulies, as-. 


signor to Lily-Tulip Cup Corp., New York, N.Y. Filed June 7, 
1949. 2claims. (Cl. 229-1.5.) The dish incorporates a frusto- 


conical side wall which merges at its smaller end in a reverse: 


conical hump. 
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2,552,127. Paper carton machine. Charles T. Walter 
Lowell R. Newton, and Heinrich E. Haase, assignors to Swift & 
Co., Chicago, Ill. Filed March 23, 1943. 15 claims. (Cl. 
'93-55.1.) A machine is adapted for applying a skirted paper 
‘cap to a cylindrical container. 

2,552,189. Paper weight indicating equipment. Hans P. 
Kuehni, assignor to General Electric Co., Schenectady, N. Y. 
Filed April 27, 1946. 3 claims. (Cl. 73-144.) A’ method 
for measuring the weight and/or tension of a traveling paper 


web. 

2,552,340. Merchandise container having opening means: 
George A. Moore, assignor to Reynolds Metals Co., Richmond, 
Va. Filed June 12, 1946. 2 claims. (Cl. 229-51.) A con- 
tainer for candy bars, cigarettes, and the like. 

2,552,474. Conical paper dish and blank therefor. Walter E. 
Amberg, assignor to Lily-Tulip Cup Corp., New York, N. Y. 
Filed Oct. 29, 1947. 2 claims. (Cl. 229-1.5.) A conical paper 
dish has flaps to engage fingers in the bow] of a paper-dish holder. 
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2,552,597. Process of making a molded article from ligno- 
cellulose. Warren R. Smith, Edmund R. Mellenger, and 
Donald F. Othmer, assignors to Donald F. Othmer, William R. 
White, Jr., and Louis Ricciardi, Coudersport, Pa. Filed July 
9, 1947. 3 claims. (Cl. 106-163.) A wallboard is made from 
wood waste and sulphur by pressure and heat. 

2,552,612. Continuous inpregnation of formed fibrous mate- 
rial. Douglas D. Adams, Karl Rollius, and John D. Risher, 
Canton, Ohio, assignors of 76.89% to R. E. MacKenzie and 
23.11% to L. V. Bockius. Filed July 18, 1946. 2 claims. 
(Cl. 117-113.) Laminated corrugated board articles are im- 
pregnated in such a manner that the predetermined shape and 
dimensions of the articles are maintained. 

2,552,643. Display package. Ersel C. Mulnix, Lake Bluff, 
Ill. Filed Dec. 7, 1945. 3 claims. (Cl. 229-16.) A display 
container incorporates a front cover flap to effect its closure. 

2,552,871. Log barking apparatus having converging oscil- 
latable water jets and means to proportionally vary center of 
convergence and amplitude of oscillation. Ernest C. Shaw, 
assignor to Allis-Chalmers Manufacturing Co., Milwaukee, 
Wis. Filed Nov. 18, 1948. 8 claims. (Cl. 144-208.) A 
hydraulic barker. ‘ 

2,553,154. Method of waterproofing and flameproofing paper. 
Edward H. Voigtman and John C. Bletzinger, assignors to 
Paper Patents Co., Neenah, Wis. Filed Oct. 3, 1945. 5 claims. 
(Cl. 117-92.) Paper is treated with an aqueous emulsion of 
asphalt and then with an emulsion of a fire-inhibiting salt and a 
water-resistant wax. 

2,553,227. Composite sheathing board and method of making 
same. Wilton W. Wesner, Rancocas, N. J. Filed Oct. 25, 
1945. 10claims. (Cl. 154-116.) A sheet of Celotex is disposed 
in the same plane between narrow strips of wood. 

2,553,412. Molding fiber composition. Clark C. Heritage 
assignor to Wood Conversion Co., St. Paul, Minn. Filed Dec. 
13, 1948. 4 claims. (Cl. 92-3.) Aspen chips are defibrated in 
the presence of a phenol-formaldehyde resin. 

2,553,418. Article isolating shipping container. Gaylord 
Loth, assignor to The Hinde & Dauch Paper Co., Sandusky, 
Ohio. Filed Jan. 18, 1950. 3 claims. (Cl. 229-14.) The 
carton contains buffer members to support and protect a fragile 
article. 
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2,553,592. Coating apparatus for wrapping and_cartoning 
machines. Fred W. Kucklinsky, assignor to Esther M. Kucklin- 
sky, Montclair, N. J. Filed March 19, 1947. 14 claims. (Cl. 
91-49.) An internally supplied glue applicator roll is arranged 
for skip-gap or surface application to a carton or package. 

2,553,733. Machine for setting up corner locking trays. 
Ralph E. Acker, assignor to Container Corp. of America, Chicago, 
Tl. Filed Feb. 20, 1948. 8 claims. (Cl. 93-51.) Corner- 
locking containers are set up from blanks by the movement of 
a plunger into a throat. ; 

2,553,740. Machine for covering knocked down cartons, 
Samuel Bergstein, Cincinnati, Ohio. Filed Aug. 31, 1946. 
16 claims. (Cl. 93-54.) A machine wraps the tubular body of a 
window carton in a cellophane sleeve-like member. ; 

2,553,803. Carton. Julius A. Zinn, Jr., Chicago, Il. Filed 
March 25, 1947. 7 claims. (Cl. 229-37.) A siftproof carton 
is designed to resist crushing during the sealing operation. ’ 

2,553,804. Carton having end closures of substantially uni- 
form thickness. Julius A. Zinn, Jr., Chicago, Ill. Filed March 
28, 1947. 8 claims. (Cl. 229-37.) A siftproof carton has end 
closures of substantially uniform thickness which is adapted to 
be sealed without being crushed. j F 

2,553,816. Pressure-sensitive adhesive and adhesive tape. 
Clarence J. Ebel, assignor to Minnesota Mining & Manufacturing 
Co., St. Paul, Minn. Filed Feb. 16, 1948. 10 claims. (Cl. 
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206-59.) The base of the adhesive is a rubbery copolymer of 2- 
ethylbutyl acrylate and ethyl acrylate. 

2,553,840. Bendable clip box lock. Michael ©. Andre, 
assignor to Gaylord Container Corp., St. Louis, Mo. Filed 
April 12,1950. 3claims. (Cl. 229-47.) 

2,553,870. Box blank and box. Rolf A. Samsing, assignor 
to Associated Folding Box Co., South Boston, Mass. Filed 
June 29, 1950. 3claims, (CJ. 229-35.) A one-piece box blank. 

2,553,923. Wrapping paper comprising single-face corrugated 
board and integral fly webs. Ralph E. Lambert, Fort Wayne, 
Ind. Filed Sept. 11, 1948. 4 claims. (Cl. 206-59.) A roll of 
wrapping paper comprises single-face corrugated board and 
integral fly webs. 

2,554,004. Mechanism and method for making boxes with 
attached handles and the like. Samue! Bergstein, Cincinnati, 
Ohio. Filed May 18, 1944. 36 claims. (Cl. 93-39.) 

2,554,017. Electroresponsive recording blank. Harold R. 
Dalton, assignor to Timefax Corp., New York, N. Y. Filed 
Nov. 14, 1946. 7 claims. (Cl. 117-33.5). The blank incorpo- 
rates a surface coating which is adapted to be removed in localized 
areas in response to applied electric signals. 

2,554,027. Slitting device. Henry L. Haswell, assignor to 
Kcusta Paper Corp., Pisgah Forest, N. C. Filed July 23, 1946. 
3claims. (Cl. 164-70.) 

2,554,034. Papermaker’s felt. John P. Koester and Harold 
S. Comer, assignors to The Orr Felt & Blanket Co., Piqua, Ohio. 
Filed Aug. 18, 1948. 2 claims. (Cl. 139-426.) The wrap 
system of the woven felt is a cotton yarn and the filling system is 
a mixture of cotton and wool yarns which are laid in a regular 
repeating pattern. 

2,554,035. Manufacture of combined paperboard and silicate- 
clay adhesives therefor. Robert L. Kreyling, assignor to Phila- 
delphia Quartz Co., Philadelphia, Pa. Filed Sept. 3, 1946. 6 
claims. (Cl. 154-33.05.) The preparation of a clay-silicate 
adhesive is described. 

2,554,089. Structural covering material. Michele Croce 
assignor to Certain-Teed Products Corp., Chicago, Ill. Filed 
June 28, 1946. 2 claims. (Cl. 117-140.) <A roofing felt com- 
prises a resin-impregnated sheet of fibrous material. 

2,554,137. Package with improved tear-tape. Drury R. 
Burton, assignor to Wingfoot Corp., Akron, Ohio. Filed July 9, 
1947. lclaim. (Cl. 229-87.) 

2,554,157. Package. James E. Snyder, assignor to Wingfoot 
Corp., Akron, Ohio. Filed July 26, 1948. 1 claim. (Cl. 229- 
55.) A double-wall bag, each wall being composed of different 
wrapping materials, 

2,554,190. Display carton. Russe!l J. Hennessey, assignor 
to Waldorf Paper Products Co., St. Paul, Minn. Filed Nov. 29, 
1946. 12 claims. (Cl. 206-65.) A display carton for canned 


goods. 

2,554,439. Modification of cellulose by boron trifluoride solu- 
tion. Louis H. Bock, assignor to Réhm & Haas Co., Philadel- 
phia, Pa. Filed April 22,1948. 7 claims. (Cl. 8-116.) Paper 
is parchmentized by treatment with a 58 to 67% aqueous boron 
trifluoride solution at —5 to 30°C, 

2,554,454. Process for laminating paper. George S. Case- 
bolt, assignor to American Cyanamide Co., New York, N. Y. 
Filed June 22, 1946. 2 claims. (Cl. 154-138.) The adhesive 
consists of a mixture of starch and melamine-formaldehyde resin. 


May 29, 1951 


2,554,574. Box forming machine. Arnold A. Kaehler and 
Enoch B. Johnson, Red Wing, Minn. Filed Aug. 4, 1945. 13 
claims. (Cl. 93-36.4) A carton closing and sealing machine. 

2,554,618. Cellular carton. Martin Burger, assignoy to 
Shellmar Products Corp., Chicago, Ill. Filed July 28, 1945. 
14 claims. (Cl. 229-28.) A die-cut multicompartment egg 
carton. 

2,554,662. Process of glossing paper. William W. Cowgill, 
assignor to United States Rubber Co., New York, N, Y. Filed 
Aug. 16, 1947. 2 claims. (Cl. 117-65.) The paper is coated 
with a styrene-acrylonitrile or styrene-butadiene copolymer, 
dried, and pressed against a heated surface. 

2,554,673. Method of glossing paper. William W. Cowgill, 
assignor to United States Rubber Co., New York N. Y_ Filed 
Dec. 15, 1949. 7claims. (Cl. 117-65.) Paper is coated with a 
styrene-butadiene copolymer, dried, and the coating set by 
heating at 100° for about 35 seconds. 

2,554,677. Foldable box. Louis C. Michetti, assignor to 
Andre Paper Box Co., San Francisco, Calif. Filed Aug. 16, 
1947. 1 claim. (Cl. 229-35.) <A folding box of the snap-open 


type. 

1,854,722. Method of forming cylindrical containers. Harry 
F, Waters, New York, N. Y. Filed June 10, 1949. 4 claims. 
(Cl. 154.83.) A method for forming cylindrical paper containers 
with a multi-ply wall (one fluted ply and two liners). 

2,554,814. Filter materials and process for making such 
materials. John B. Catlin and John C. Wollwage, assignors 
to Paper Patents Co., Neenah, Wis. Filed May 21, 1945. 9 


143 A 


claims. (Cl. 154-188.) A filter element is formed from several 
plies of creped tissue impregnated with phenol-formaldehyde 
resin, 

2,554,899. Grease-proof paper and process of making the 
same. William W. Cowgill, assignor to United States Rubber 
Co., New York, N. Y. Filed Dec. 20, 1949. 4 claims. (Cl. 
117-76.) Board is coated with a copolymer of butadiene and 
styrene and then with a mixture of a copolymer of styrene- 
acrylonitrile and one of butadiene-acrylonitrile. 

2,554,934. Method of manufacturing structural insulation. 
Osborn Ayers, assignor to Johns-Manville Corp., New York, 
N.Y. Filed Nov. 2,1945. 3claims. (Cl. 92-21.) Anasbestos 
insulating board incorporated sodium silicate and calcium chloride 
as a binder. 

2,554,988. Apparatus for laminating materials. Robert F. 
Hollis, assignor to Alton Box Board Co., Alton, Il]. Filed Dee. 
23,1946. 4claims. (Cl. 154-1.) A continuous press comprises 
a pair of endless bands having adjacent reaches sufficiently 
spaced to admit the material to be laminated. 

2,554,989. Pulpwood chain sawing machine. Alfred J. 
Johnson, Ranier, and Foster D. McCormack, International 
Falls, Minn. Filed April 24,1948. 7claims. (Cl. 143-32.) 

2,555,031. Container. Mary C. Fox and Charles C. Howes, 
assignors to The Davidson Chemical Corp., Baltimore, Md. 
Filed July 10, 1946. 2 claims. (Cl. 206-2.) A multilayer 
kraft paper bag for fertilizers. 

2,555,057. Process for the production of paper coating ad- 
hesives. Laurence W. Porter and Frank H. Jewett I, assignors 
to S. D. Warren Co., Boston, Mass. Filed Dec. 10, 1947. 10 
claims. (Cl. 260-17.3.) A mixture of 0.63 part soda ash and 84 
parts melamine-formaldehyde is added to 280 parts tapioca or 
cassava starch in 520 parts water, heated 10 minutes at 205°F., 
the cooled solution is diluted with 415 parts of water and 200 
parts of coating-grade calcium carbonate, and then with 800 
parts coating clay in 430 parts water. 

2,555,266. Method of printing and coating paper. Donald 
B. Bradner, assignor to The Champion Paper and Fiber Co., 
Hamilton, Ohio. Filed July 10, 1945. 19 claims. (Cl. 101- 
426.) A process which provides in one operation a printed, 
coated, cast-surface sheet suitable for labels. 


June 5, 1951 


2,555,315. Method of producing containers. Joseph P. 
Carroll, assignor to American Can Co., New York, N. Y. Filed 
July 5, 1945. 2 claims. (Cl. 93-36.) A liquidproof container 
has a tubular fiber body and a substantially flat end member 
adhesively secured to folded end portions of the body. 

2,555,321. Facsimile recording paper. Harold R. Dalton 
and Austin G. Cooley, assignors to The Western Union Tele- 
graph Co., New York, N. Y. Filed Aug. 8, 1941. 8 claims. 
(Cl. 204-2.) The paper base has a thin conducting layer of gas 
black and a binder (e.g., Methocel) and an overlying white fac- 
simile coating containing zinc oxide. 

2,555,337. Chemical furnace and recovery unit. Alexander 
L. Hamm, assignor to Combustion Engineering-Superheater, 
Inc., New York, N. Y. Filed April 11, 1945. 2 claims. (CI. 
23-262.) A self-sustaining unit for the recovery of heat and 
chemicals from waste liquors. 

2,555,389. Container. Kimberly Stuart, Menasha, Wis., 
and Allen B. Wilson, Evanston, Hl., Wilson assignor to Elizabeth 
R. B. Stuart, Menasha, Wis. Filed Jan. 21, 1946. 5 claims. 
(Cl. 229-3.5.) A spirally wound tubular container for foods 
and liquids has a substantially continuous metal foil lining. 

2,555,401. Roofing and the manufacture thereof. George A. 
Fasold and Harold W. Greider, assignors to The Philip Carey 
Manufacturing Co., Lockland, Ohio. Filed Dec. 28, 1944. 
20 claims. (Cl. 117-92.) <A roofing felt containing glass fibers 
is impregnated with asphalt. 

. 2,555,506. Bonded laminae and method of making same. 
Donald H. Powers, assignor to Monsanto Chemical Co., St. 
Louis, Mo. Filed July 8, 1947. 17 claims. (Cl. 154-138.) 
Paper sheets are impregnated with a colloidal solution of silica 
and the dried sheets are impregnated with a liquid resin con- 
taining styrene, ethylene glycol, and maleic anhydride. 

2,555,526. Pour seal structure for cartons. Julius A. Zinn, 
Jr., Chicago, Ill. Filed July 15, 1948. 9 claims. (Cl. 229-17.) 
A liquid-tight container incorporates a pour seal structure which 
includes a bellows-type top closure. 


2,555,536. Method of coating continuous webs of paper or - 


the like. Harry W. Faeber, assignor to Time, Inc., New York, 
NieX = Filed ) Nov. 17, 1948.8 claims, (Cl; 117-10) eA 
method is proposed for applying several layers of coating material 
to a paper web. 

2,555,581. Carton closure. Robert M. Dunning, assignor to 
Waldorf Paper Products Co., St. Paul, Minn. Filed July 18, 
1947. 6claims. (Cl. 229-43.) A glued-end carton is provided 
with triangular supporting struts which resist. outward sealing 
pressure against the carton end. 

2,555,655. Folding box. Claude D. Painter, San Francisco, 
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Calif. Filed Nov. 19, Sate 4 ees (Cl. 229-32.) A 
method of erection or opening folding boxes. het 

2,555,700. Container with sealing lid. John  G. O’ Neil, 
assignor to O’Neil-Weinhagen, St. Paul, Minn. Filed April 8, 
1946. 1claim. (Cl. 229-5.5.) A cylindrical container for foods 
has a tight-fitting lid. ; 

2,555,718. Collapsible suitcase. Joseph H. Vineberg, Ottawa, 
Canada. Filed Jan. 2, 1946. 7claims. (Cl. 190-43.) 

2,555,719. Collapsible box. Joseph H. Vineberg, Ottawa, 
Canada. Filed April 17, 1946. 7 claims. (Cl. 206-7.) A one- 

jece garment-carrying box. 
3,555,758. Wrap machine. Frank W. Noble and Donald 
C. Baker, assignors to The Robinson Waxed Paper Co., Limited, 
Bristol, England. Filed May 4, 1948. 7 claims. (Cl. 93-3.) 
A means for wrapping disk-shaped articles (e.g., biscuits). 

2,555,794. Well-drilling fluid. Rudolf A. Henkes, assignor 
to Shell Development Co., San Francisco, Calif. Filed Oct. 18, 
1948. 4 claims. (Cl. 252-8.5.) Tall oil is an emulsifying 
agent. 
°0,555,844, Carry bag. Edward M. De Rouville, assignor to 
United States Envelope Co., Springfield, Mass. Filed June 26, 
1947. 4 claims. (Cl. 229-54.) The extensions of the walls of 
a paper carry bag form a hand grip. 

2,555,983. Clasp-type closure for envelopes. George lel 
Matthiesen, Chicago, Ill. Filed June 4, 1947. 4 claims. (Cl. 
229-78. 

erie Method of making a cellular structural panel 
and product. Donald L. Swayze and Augustus H. Nicholls, 
assignors to Chrysler Corp., Highland Park, Mich. Filed May 5, 
1947. 3claims. (Cl. 154-33.05.) A structural panel comprises 
a facing skin (plywood, cardboard, etc.) and an intermediate 
cellular structure of phenolic resin-impregnated paper. 

2,556,032. Roller coating machine. Harry W. Faeber, 
assignor to Time, Inc., New York, N. Y. Filed Oct. 6, 1947. 
19 claims. (Cl. 91-50.) A roll-coating machine is provided 
with an improved quick-release mechanism for interrupting the 
coating process when the paper web breaks. 

2,556,069. Bottle carton. Grover C. Currie and Walter A. 
Becker, assignors to Dacam Corp., Charlotte, N. C. Filed Nov. 
28, 1947. 1 claim. (Cl. 224-45.) The end walls of the carton 
can be collapsed between the side walls. 

2,556,078. Transfer and method of coating therewith. 
Carleton S. Francis, Jr., assignor to American Viscose Corp., 
Wilmington, Del. Filed May 18, 1945. 5 claims. (Cl. 154- 
95.) The paper base of a flexible transfer sheet is coated with 
phenol-formaldehyde resin and has a temporary coating of a 
vinyl resin. 

2,556,088. Collapsible cellular carton. William H. Inman, 
assignor to Bloomer Bros. Co., Newark, N. Y. Filed May 8, 
1948. 1 claim. (Cl. 229-28.) The carton is adaptable to 
packaging fragile articles (eggs, cake, fruit, and the like). 


June 12, 1951 


2,556,262. Method of coating paper. Harry W. Faeber, 
assignor to Time, Inc., New York, N. Y. Filed Nov. 16, 1946. 
3claims. (Cl. 117-111.) The coating composition on the trans- 
fer rolls is maintained at the dew point of the surrounding atmos- 
phere by the internal cooling of one roll or by the additon of 
moisture to the atmosphere. 

2,556,321. Liner and receptacle. Harvey R. Denton, 
assignor to Moist-R-Proof Container Co., San Francisco, Calif. 
June 24, 1946. 1 claim. (Cl. 229-14.) A waterproof liner 
(regenerated cellulose or chlorinated rubber) for a food carton is 
provided with a collar of semirigid material. 

2,556,333. Process for the manufacture of a novel binding 
agent for core sand from sulphite lye. Franz R. Moser, assignor 
to Oel- und Chemie-Werk A.G., Hausen, Switzerland. ‘Filed 
Feb. 11, 1948. 6 claims. (Cl. 22-188.) Spent sulphite liquor 
is heated with an excess of sulphuric acid until a marked increase 
in viscosity is produced. 

2,556,334. Process for the manufacture of a novel binding 
agent for core sand from sulphite lye. Franz R. Moser, assignor 
to Oel- und Chemie-Werk A.G., Hausen, Switzerland. Filed Feb. 
11,1948. 8claims. (Cl. 22-188.) A chemical (e.g., ammonium 
sulphate) is added to the spent sulphite liquor and the mixture is 
heated until a marked increase in viscosity results. 

2,556,341. Collapsible paperboard bottle carrier. William A, 
Ringler, assignor to The Gardner Board and Carton Co., Middle- 
town, Ohio. Filed Oct. 16, 1947. 4 claims. (Cl. 229-52.) A 
carrier is formed of single-faced board, printed on only one side. 

2,556,568. Container, Harry S. Aikman, Port Huron, Mich, 
Filed Nov. 9, 1946. 3 claims. (Cl. 229-6.) A shipping con- 
tainer can be converted into a baking pan. 

2,556,606. Flexible oil acid modified alkyd resin wrinkle 
coating composition and method of making. William A. Waldie, 
assignor to New Wrinkel, Inc., Wilmington, Del. Filed 
March 12, 1946. 4 claims. (Cl. 260-22.) The composition 
contains glycerin, phthalic anhydride, castor oil acids, a drying 
oil, and a drier. 
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2,556,638. Paper container for pastries. Frederick O 
Wickersham, Chicago, Ill. Filed Nov. 3, | } ims 
(Cl. 206-45 17, gO, , 1947. 6 claims 

2,556,661. Convertible shipping carton and_ self-feeder 
Warren C, Rendall and Fred LL. Rushing, assignors to Gaylord 
‘Container Corp., St. Louis, Mo. Filed Jan. 10, 1949. 5 claims. 
(Cl. 229-7.) A shipping carton for poultry feed can be converted 
to : pun re seif-feeder. 

056,707. Convertible shipping carton and_ self-feeder. 
Warren C. Rendall and Fred L. Rushing, assignors to Gaylord 
‘Container Corp., St. Louis, Mo. Filed Dec. 31, 1948. 4 claims. 
(Cl. 229-7.) A shipping container for poultry feed incorporates 
a folded self-feeding insert. 

2,556,778. Collapsible carrier with means for maintaining 
expanded condition. William A. Ringler, assignor to The Gard- 
ner Board and Carton Co., Middletown, Ohio. Filed Feb. 15s 
1949. 8 claims, (Cl. 229-28.) A carrier has means for main- 
taining its erected condition. 

2,556,898. Urea-formaldehyde-sulphoxylate resin for high 
wet-strength paper. Alfred Brookes and Frederick L. Hudson 
assignors to American Cyanamid Co., New York, N. Y. Filed 
Dec. 16, 1946. 12 claims. (Cl. 92-21.) Paper is sized with 
0.25 to 25% by weight of a water-soluble sulphoxylated condensa- 
tion product of urea and formaldehyde. 

2,556,915. Reinforced carton. Reynolds Guyer, assignor 
to Waldorf Paper Products Co., St. Paul, Minn. Filed June 19, 
1946. 1 claim. (Cl. 229-37.) A glued-end carton is con- 
structed with two reinforced opposed walls. 

2,557,011. Corrugating roll lubricator. Albert F. Shields, 
assignor to S&S Corrugated Paper Machinery Co., Inc., Brooklyn, 
N.Y. Filed March 17, 1948. 3claims. (Cl. 154-30.) 

2,557,017. Reducing paper tubes in diameter, William F. 
Stahl, Kenilworth, Ill. Filed Oct. 1, 1945. 3 claims. (Cl. 
93-94.) An apparatus for reducing the diameter of a portion 
of a laminated paper tube. 

2,557,025. Denture liner of bibulous paper impregnated with 
vinyl resin. Maurice B. Brand, Chicago, Ill. Filed Sept. 9, 
1949. 6 claims. (Cl. 260-31.8.) A denture liner consists of 
thin bibulous paper (e.g., yoshino paper) impregnated with a 
vinyl] chloride-viny] acetate resin and a viny] acetate resin. 


June 19, 1951 


2,557,071. Process of making a plywood product. Robert M. 
Boehm, assignor to Masonite Corp., Laurel, Miss. Filed Oct. 12, 
1945. 5 claims. (Cl. 154-1383.) Wood veneer is hydrolyzed 
under the Masonite conditions, arranged in stacks, and subjected 
to heat and pressure. 

2,557,112. Combined container and cover. Earl L. Kaffer, 
Joliet, Ill. Filed Feb. 6, 1947. 2 claims. (Cl. 229-43.) A 
closure for a package of deodorant powder, the outer layer of 
which is cellophane over an inner layer of cotton netting or wire 
cloth. 

2,557,174. Apparatus for pulping paper stock. Edwin 
Cowles, assignor to The Cowles Co., Princeton, N. J. Filed 
Jan. 26, 1949. 10 claims. (Cl. 92-26.) Ina pulper a small im- 
peller creates and maintains adequate.-circulation of the stock 
in the tank. 

2,557,290. Dispensing container. Wallace M. Houldsworth, 
Royal Oak, Mich. Filed July 27, 1946. 20claims. (Cl. 229-7.) 
A dispensing container for matches, toothpicks, and the like. 

2,557,299. Urea-formaldehyde paper-treating composition. 
James C, Lehr, Denis O’Flynn, and Reade Y. Tompson, assignors 
to E. I. du Pont de Nemours & Co., Wilmington, Del. Filed 
March 9, 1950. 14 claims. (Cl. 260-29.4.) A high wet-strength 
paper is produced by adding 0.5 to 2% of a diglycolic acid-modi- 
fied urea-formaldehyde condensation product. 

2,557,455. Flotation of ilmenite ores. Samuel P. Moyer, 
assignor to American Cyanamid Co.. New York, N. Y. Filed 
March 12, 1948. 1claim. (Cl. 209-166.) Tall! oil is used. 

2,557,504. Cutout clearer for perforated containers. Ray- 
mond D. Holmes, assignor to Fleming Specialty Co., Charlotte, 
N.C. Filed April 17,1950. 4claims. (Cl. 93-36.) 

2,557,914. Folding carton and opening flap therefor. Otto 
M. Miller, assignor to Owens-Illinois Glass Co., Toledo, Ohio, 
Filed Jan. 8, 1948. 12 claims. (Cl. 229-51.) A folding carton 
has a pull-up or opening flap. 


June 26, 1951 


2,558,054. Purification of cellulosic materials. Mervin E. 
Martin and Daniel L. Sherk, assignors to Celanese Corp. of 
America, New York, N. Y. Filed March 16, 1949. 2 claims. 
(Cl. 8-105.) A sulphite pulp is subjected to an initial alkaline 
cook, chlorinated, and given another alkali cook at a temperature 
above 160°; the second cook reduces the pentosan content. p 

2,558,169. Valved bag. Charles V. Brady and August. F. 
Ottinger, assignors to Bemis Bro. Bag Co., St. Louis, Mo. Filed 
Sept. 24. 1948. 9 claims. (Cl. 150-9.) A textile or paper-lined 
textile bag has an insert-type valve sleeve. 
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2,558,287. Paper cup and handle therefor. Walter E. 
Amberg, assignor to Lily-Tulip Cup Corp., New York, N. Y. 
Filed Nov. 19, 1945. 5 claims. (Cl. 229-52.) A method of 
attaching a handle to a double-wrapped paper cup. 

2,558,392. Moisture indicator for webs. John S. Seney, 
assignor to EK. I. du Pont de Nemours & Co., Wilmington, Del. 
Filed May 14, 1949. 3 claims. (Cl. 161-1.) The indicator is 
adapted for the continuous measurement of the electrical re- 
sistance of a portion of the web which, in turn, is a function of 
its moisture content. 

2,558,456. Box making, filling, and closing apparatus. Frank 
D. Palmer, assignor to Package Machinery Co. Hast Long- 
meadow, Mass. Filed April 22,1948. 17 claims. (Cl. 93-55.1.) 
Method for packaging dry powdered, granular, liquid, or semi- 
liquid materials. 

2,558,543. Tall oil separation process. James W. Davis 
and Harold M. Spurlin, assignors to Hercules Powder Co., 
Wilmington, Del. Filed Oct. 18, 1949. 14 claims. (Cl. 260- 
97.6.) A method of fractionation of resin and fatty acids with 
gasoline and isopropyl alcohol. 

2,558,618. Bottle carrier. Samuel N. Lebold, assignor to 
Morris Paper Mills, Chicago, Il. Filed Jan. 8, 1948. 5 claims, 
(Cl, 229-52.) The carrier has integral reinforcing elements. 

2,558,634. Paper impregnating or saturating composition. 
Jay J. Uber, assignor to EH. I. du Pont de Nemours & Co., Wil- 
mington, Del. Filed Feb. 9, 1949. 5 claims. (Cl. 117-155.) 
A wet paper web is impregnated with a ‘mixture of rubber latex 
and the sodium salt of lignin. 

2,558,689. Variable diameter winder shaft. Clarence W. 
Miller, assignor to D. J. Murray Manufacturing Co., Wausau, 
Wis. Filed March 5, 1948. 2claims. (Cl. 242-72.) 

2,558,712. Bottle carrier. Marshall I. Williamson, assignor 
to National Folding Box Co., Inc., New Haven, Conn. Filed 
Dec. 24,1949. 4claims. (Cl. 224-48.) 

2,558,713. Bottle carrier. Marshall I. Williamson. assignor 
to National Folding Box Co., Inc., New Haven, Conn. Filed 
Dec. 24, 1949. 4claims. (Cl, 224-48.) 

2,558,714. Bottle carrier. Marshall I. Williamson, assignor 
to National Folding Box Co., Inc., New Haven, Conn. Filed 
Dec, 24, 1949. 9claims. (Cl. 224-48.) The handle of a carrier 
is constructed of a single ply of kraft paperboard. 

2,558,715. Multicompartment folding carton. Marshall I. 
Williamson, assignor to National Folding Box Co., Inc., New 
Haven, Conn. Filed April 21, 1950. 7 claims. (Cl. 224-48.) 
A multicompartment carrier embodies individual cells formed by 
webs extending between the side walls. 


Paper and Packaging Specifications 


U. S. Government Specifications 


Following is information from B. W. Scribner, National Bureau 
of Standards, Chairman, Technical Committee on paper and 
Paper Products, Federal Specifications Board, on Federal speci- 
fications of recent issue. This is a revision. 


Paper, Teletype, Roll and Tape, UU-P-547d 


Extensive changes have been made in the specification. It is 
now confined to papers on which the message is typed with ink. 
The oiled perforator type formerly included has been deleted 
and wil! be issued as a separate specification because of consider- 
able expansion of the requirements. The other important 
changes are in the requirements for the roll type. A. 100% 
bleached chemical wood-fiber paper has been added, the chemical 
wood-fiber content of the other grade has been reduced to 40%, 
many changes have been made in the requirements for the physi- 
cal properties, and rolls with an increased number of plies have 
been added. 


(A revision of the Federal Specifications Index, revised to Jan. 
1, 1951, has been issued under the new title, ‘Federal Specifica- 
tions and General Services Administration Specifications Index.” 
This and Federal specifications may be obtained on application 
accompanied by money order, coupon, or cash to the Superin- 
tendent of Documents, Government Printing Office, Washington 
25, D. C. The price of the Index is 35 cents, and the price of 
the specifications is 5 cents, each.) 
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UTILIZATION OF SULPHITE WASTE LIQUOR 


A Bibliography of the Literature from July, 1943, to December, 1950 
Compiled by H. BORDEN MARSHALL and A. MARGARET JOHNSON 


In the production of sulphite pulp approximately 50% 
of the wood is discarded as lignin and other organic materials 
in the form of sulphite waste liquor, representing a tremen- 
dous loss to Canadian pulp mills. The problem of finding 
uses for these by-products has been a matter of growing con- 
cern to the industry, not only to obtain the maximum com- 
mercial value per pound of wood used, but, perhaps even more 
urgently, to avoid the unfavorable conditions, such as stream 
pollution, that often result from the disposal of this material. 


Over the years a great deal of research has been done on 
various aspects of this general problem, and much valuable 
information has been obtained. As the work has progressed 
it has become even more necessary that the results be sum- 
marized and catalogued in an orderly fashion so as to avoid 
repetition and duplication of effort, to give an indication of 
those aspects of the problem that appear most promising, and 
to provide a background of information for new research 
projects that will be undertaken in the future. 


The early literature on the subject up to 1918 was ably re- 
viewed by D. Johnsen and T. W. Hovey in Bulletin No. 66 of 
the Forestry Branch, Dominion Department of the Interior, 
Ottawa. This was followed in 1943 by a survey of the litera- 
ture for the period 1917-43 by B. E. Mead, R. F. Patterson, 
and G. F. Pepper under the auspices of the Ontario Paper 
Co. Ltd. Copies of this summary were distributed through 
the Canadian Pulp and Paper Avsociation, Montreal. 


Increasing activity in this field of research in recent years 
has resulted in a voluminous literature, and the need for a 
further review has become apparent. On the recommendation 
of the Wood Chemistry Subcommittee, * Advisory Committee 
on Forestry, this project has been sponsored by the Research 
Council of Ontario, the work being done by H. B. Marshall 
and Miss A. M. Johnson of the Ontario Research Foundation. 
This covers the literature for the period from July, 1948, to 
December, 1950, and provides the third volume of a summary 
of the literature on the subject from its beginning to the pres- 
ent time. 


The primary intention of this bibliography is to provide the 
research worker in lignin chemistry with a convenient file of 
abstracts on the subject of sulphite waste liquor. The infor- 
mation is based to a large extent on material published in 
Chemical Abstracts. An attempt has been made to include all 
the articles on sulphite waste liquor which appeared and to 
make the abstracts as complete as space would permit. The 
progress made during this period has not been summarized 
nor have the results of the individual investigations been eval- 
uated. These are tasks for experts in the respective fields. 


The abstracts are arranged chronologically under the same 


general uses as in the preceding volume by Mead, Patterson, 
and Pepper. 


Report No. 4-4-50, Research Council of Ontario, 39 Queens Park, Toronto, 
Ont., June, 1950. 


* Members of this Subcommittee are: H. B. Marshall (Chairman), 
Ontario Research Foundation; G. A. Ledingham, National Research 
Council Regional Laboratory, Saskatoon; G. H. Tomlinson II, Howard 
Smith Paper Mills Ltd., Cornwall; R. R. McLaughlin, Department of 
Chemical Engineering, University of Toronto; G. A. Adams, National 
Rereerey Council, Ottawa; and F. Bender, Forest Products Laboratory, 

ttawa. 
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1. Initial treatment of sulphite waste liquor 

A. Evaporation processes 

B. Precipitation processes 

C. Miscellaneous processes 
(a) Concentration by freezing : 
(b) Fractionation by adsorption on ion exchange resins 
(c) Fractionation by dialysis . 
(d) Purification by removal of inorganic materials 

Binding materials 

Tanning materials 

Fuels 

Fertilizers 

Fermentation 

Emulsifying agents 

Chemicals 

Vanillin 

Other phenolic compounds 

Furfuraldehyde 

Sulphite turpentine 

Active carbon 

Inorganic chemicals 

9. Hydrogenation 

10. Plastics and adhesives 
A. Plastics 
B. Adhesives 

11. Base exchange materials 

12. Ammonia-base sulphite process 

13. Magnesium-base sulphite process 

14. Laboratory investigations 

15. Miscellaneous uses 

16. Pollution studies 

17. Review articles 


QOD OTH G9 


SROOeS 


1. INITIAL TREATMENT OF SULPHITE WASTE 
LIQUOR 


A. Evaporation Processes 


ROsENBLAD, C., Papier-Fabr. 40: 165-171 (1942); cf. C. A. 36: 
2411 (1942); C. A. 37: 5233 (1948). 
A discussion of modern mill problems concerning the evapo- 
ration of sulphite waste liquor with flue gases or steam. 


v. Lasspere, J., Papier-Fabr. 40: 193-200, 208-208 (1942); cf. 
C. A. 36: 6014 (1942); C.A. 37: 5233 (1943). 
An illustrated address on the concentration and burning of sul- 
phite waste liquor including a brief historical résumé and 24 
references. 


Tanziur, K. H., Geswndh. Ing. 65: 483-434 (1942); Chem. Zentr. 
1943.1: 2160-2161; C. A. 88: 1110 (1944). 

The Kunze method of concentrating sulphite waste liquor by 
agitation (warm air in the colder months) is discussed. 

HrArne, E. H., Finnish Paper Timber J. 21: 250, 252-253 

(1939); Chem. Zentr. 1943, II: 586; C. A. 38: 4438 (1944). 

A survey of the recent literature leads to the conclusion that 
the best method for recovery of sulphite waste liquor is the com- 
pletely automatic Bergson system. 

eee i U.S. pat. 2,343,027 (Feb. 29, 1944); C. A. 38: 4804 

1944). 

A pretreatment is employed which involves injecting partially 
concentrated liquor into hot gases in a finely divided state such 
that they are dehydrated by the gases to a dry powder. This 
powder is separated from the gases and the latter passed in di- 
rect heat exchange with cooled water so that the steam con- 
tained in the gases condensed. The heat of evaporation is thus 
liberated and absorbed by the cooling water. The water, after 
heat exchange with the gases, is passed in indirect heat ex- 
change with a portion of the sulphite waste liquor which is con- 
tinuously circulated in a circuit. The liquor at one zone of the 
circuit is continuously vacuum concentrated and a dilute waste 
liquor added to the circuit at a point ahead of the zone of con- 
centration. Liquor is withdrawn from the circuit at a point om 
the other side of the zone of concentration for injection into the 
hot gases. An arrangement of apparatus is described. 
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Brreson, C. R., Finnish Paper Timber J. 25: 349-356 (1943) ; 
Chem. Zentr. 1943, II: 2027; C. A. 38: 5669 (1944). 
Data are given for the amount and density of the cooking liq- 
uor, the density of the wash water, and that of the total liquor. 
Preliminary concentration can be carried out with steam or by 
freezing. The freezing process has the advantage of the lack of 
incrustation in the evaporators and also improved properties of 
the concentrated liquor for further utilization. The dried lig- 
nin can be used as a fuel. The concentration can be combined 
with alcohol manufacture in that the liquor is first concen- 
trated to a suitable concentration for fermentation, the slops 
Ae further concentrated and the residue is dried to powder 
orm. 


Kunze, W., Deut. Wasserwirt. 1942: 123-126; Wasser u. Abwas- 
ser 40: 92-93 (1942); C. A. 39: 1536 (1945). 
For the concentration of sulphite waste liquor by evaporation, 
air at velocities of 1 to 4 meters per second is blown over the 
sulphite waste liquor as it flows slowly through zinc pans. 
Liquor from the digesters is added to the first pans and recycled 
until a concentration corresponding to 28.5° Baumé is attained, 
v. LassBure, J., Papier-Fabr. Wochbl. Papierfabr. 1944: 123-127; 
ef. C. A. 37: 5233 (1948); C. A. 39: 1758 (1945). 
An illustrated report on the concentration and burning of sul- 
phite waste liquors dealing with developments during 1942-43. 


Scamipt, E., Deut. Wasserwirt., 1942: 378-380; Wasser u. Ab- 
wasser 40: 180 (1942); C. A. 39: 2198 (1945). 
The calculations of Kunze (C. A. 39: 1536 (1945)) were too op- 
timistic, and his process is no more economical than those usu- 
ally employed, 


MU ter, C., anv Scuouz, P., Ger. pat. 744,869 (Nov. 25, 1943); 
C. A. 39: 2878 (1945). 
When sulphite liquor from beechwood and similar woods is 
evaporated, the scale-forming material, notably calcium sul- 
phate, is removed before the liquor gets to the evaporator. 
This is accomplished by superheating the liquor in a directly or 
indirectly heated pressure kettle. The heating is carried out at 
the original pH of the liquor or at an acidity reduced to pH 4.5. 


Frrinc, W., Norw. pat. 69,764. (Nov. 18, 1945); C. A. 40: 
2044 (1946). 
The description of an apparatus for evaporating liquids, partic- 
ularly waste liquors, from the manufacture of cellulose. 


SETTERWALL, F., Pulp Paper Mag. Can. 46: 1004-1005 (1945)s 
C. A. 40: 2304 (1946). 

A brief outline of recent developments in sulphite waste liquor 
evaporation in Sweden. An evaporator has been designed 
which is not built of tubes but of steel plates which form two 
equal channels, one for the liquor and the other for the steam. 
After operating for a certain time, the flow is reversed so that 
the liquor channel becomes the steam channel and vice versa. 
This removes the calcium sulphate scale which deposits on the 
heating surface, solution of the scale being hastened by the fact 
that the condensate is acid. 


Zax, H., Papier-Fabr. Wochbl. Papierfabr. 1944: 194-198; C. A. 
40: 3897 (1946). 

A lecture dealing with the recovery of waste liquor with special 
reference to modern evaporator systems. Diffusers and mul- 
tiple-stage washing operations are illustrated schematically. 
The relationship between specific gravity of waste liquors from 
beech and spruce and their total solids, sugar content, and po- 
tassium permanganate numbers is shown graphically. 


Wurz, O., Papier-Fabr. Wochbl. Papierfabr. 1944: 230-232; 
C. A. 40: 3897 (1946). 
An illustrated, descriptive article outlining the work of other 
engineers and discussing an experimental technique for with- 
drawing liquors as completely as possible within a given time. 


Epuine, G., Pulp and Paper Ind. 19: 58, 60 (1945); C. A. 40: 
4213 (1946). 
The Ramén (ef. C. A. 30: 7732; 31: 2411) and the Rosenblad 
(C. A. 36: 2411) systems of evaporation of sulphite waste 
liquor are discussed. 


Nyman, C., Svensk Papperstidn. 49: 73-83 (1946); C. A. 40: 
5564 (1946). ' 
The heat economy obtainable by evaporation of calecium-base 
sulphite waste liquor through indirect heating to a concentra- 
tion at which it can be burned is intimately connected with the 
problems arising from incrustation of the heating surfaces. 
Nyman presents a detailed review of the various factors gov- 
erning the incrustation and the various theoretical and practical 
means of reducing it. Calcium sulphate is the dominating 
incrusting component. The physical conditions under which 
the various modifications of this salt appear are given 1n graphs 
and tables with many references to previous studies. Hagglund 
(C. A. 28: 1528) has established that formation of sulphate ion 
is part of the sulphite pulp cooking process. Thus, the pres- 
ence of considerable amounts of calcium sulphate in the sul- 
phite liquor is unavoidable. Organic components 1n the liquor 
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are protective colloids and bring about supersaturation of cal- 
cium sulphate. This favorable effect is increased with higher- 
pH toward neutrality. Mathematical expressions are given for 
incrustation build-up, but the equations obtained are of doubt- 
ful value because of the many uncertainties in the factors in- 
volved. Examples are given of experimentally determined in- 
crease in incrustation with acid sulphite liquor, alcohol-fer- 
mented sulphite liquor, and for evaporation under different 
temperatures. Various means of pretreating the waste liquor 
to reduce incrustation are discussed. Addition of surface-ac- 
tive agents (i.e., sodium hexametaphosphate, citric acid, tan- 
ning extract from oak) in the small amounts which the econ- 
omy of the process permits does not have a favorable effect. 
A recently patented process reduces the calcium sulphate con- 
siderably through a not too expensive coprecipitation with cal- 
cium sulphite under very specific conditions. A brief descrip- 
tion of the Grewin-Lindberg procedure (C. A. 40: 2304) is 
given, whereby the evaporation takes place in a heat exchanger 
in which the channels for sulphite liquor and those for steam can 
be reversed by a simple mechanical manipulation requiring but 
afewminutes. Thus, after certain intervals, thesteam is passed 
through the channels previously occupied and incrusted by sul- 
phite liquor and the acid steam condensate dissolves and cleans 
the incrusted surfaces. This affords a practical means of re- 
moving incrustants before they will cause too great loss in heat 
transfer and without interrupting the operation of the equip- 
ment. 


Lur’n, M. Y., Isvestiya VTI (Vsesoyuz. Teplotekh. Inst. im. Fel- 
tksa eee sel 15, No. 3: 4-7 (1946); C. A. 40: 5565 
(1946). 

The sulphite waste liquor at the Archangel pulp mill is sent to 
an alcohol plant where the liquor is fermented to ethanol. The 
residue contains approximately 5% of solids. It is then con- 
centrated in two stages, in the first of which the liquid is 
sprayed into boiler waste gases having a temperature of 170°. 
In the second stage, the liquid is sprayed into flue gases having 
a temperature of 700 to 900°. The liquid is concentrated to 
50% solids and in this state is used as a bonding agent forfoundry 
sand. The waste gases are scrubbed free of ash and dust 
and are discharged into the atmosphere. Details of this instal- 
lation are given. 


WAENERLUND, L., Svensk Papperstidn. 49: 200-202 (1946); C. A. 
40: 6813 (1946). 

Relative to incrustation difficulties occurring on the evapora- 
tion of sulphite waste liquor, the factors which affect the sul- 
phate content of the liquor were studied. The raw cooking 
liquor contained sufficient amounts of sulphate to give incrusta- 
tion. Investigation showed that formation of sulphate during 
the preparation of cooking acid can be greatly reduced by 
adding small amounts of sulphite waste liquors to the make-up 
water, since such liquor evidently inhibits the oxidation of sul- 
phur dioxide. Considerable quantities of sulphur dioxide 
partly from loosely combined sulphur dioxide, are driven off if 
sulphite waste liquor is evaporated somewhat prior to neutrali- 
zation, and in the latter step aeration should be eliminated. 


Bysrrom, S., Swed. pat. 104,783 (June 16, 1942); Swed. pat. 
105,702 (Oct. [8, 1942); C. A. 40: 7627 (1946). 
An apparatus for evaporating sulphite waste liquor. 


Persson, A. R., AND Naucter, J. O., Swed. pat. 102,092 (July 
22, 1941); C. A. 40: 7627 (1946). 
A process for the multiple-stage evaporation of sulphite waste 
liquor. 


Persson, A. R., anp Naucter, J. O., Swed. pat. 105,401 (Sept. 1, 
1942); C.A.40: 7627 (1946). 
A process for the evaporation of acid and alkaline waste liquors 
obtained in the manufacture of cellulose. 


Sinten, L. G., Svensk Papperstidn. 49: 387-392 (1946); C. A. 41: 
2892 (1947). 
The incrusting substances frequently deposited on the heating 
surfaces of evaporators for calcium-base sulphite waste liquor 
seriously reduce heat transfer of such equipment, which then 
requires frequent shutdowns for costly mechanical or chemi- 
cal cleaning. Chemical and x-ray investigations of numerous 
samples from large-scale evaporators have shown such incrus- 
tants to consist most often of calcium sulphate. Calcium sul- 
phite and silicate very seldom deposit on heating surfaces and 
the former is subsequently easily removed. The three modifi- 
cations in which calcium sulphate can exist (anhydrous, hemi- 
hydrate, and dihydrate) are discussed as to their solubility and 
conversion into one another by temperature. The dihydrate 
deposits below 100°, whereas the hemihydrate forms above 100° 
and incrustants constituting the latter are more difficult to re- 
move. Efforts to reduce incrustation on evaporating calcium- 
base sulphite waste liquor center on reducing the sulphate con- 
tent. Previously known analytical methods for sulphate con- 
tent as well as that of Doéring (C. A. 36: 267), have given errone- 
ous results. Sillen outlines a new analytical method which he 
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claims gives consistent and sufficiently accurate results for 
comparison between sulphate content of the liquor and incrus- 
tation in evaporators. In this method the sulphite liquor is 
added to formaldehyde and acetic acid, whereby sulphur diox- 
ide compounds are combined as an aldehyde addition complex 
and thus prevented from oxidation to sulphate. The original 
sulphate ions are then precipitated as barium sulphate in the 
cold solution and centrifuged. Several tables give the sulphate 
content of samples from different mills of their cooking acid, 
sulphite waste liquor before and after neutralization, and before 
and after distillation of alcohol obtained on fermentation, Vari- 
ous means of decreasing the sulphate content in these different 
stages are discussed. 


Kar_pereG, R., Svensk Papperstidn. 49: 412-417 (1946); C. A. 
41: 2893 (1947). 
The Grewin-Lindberg system (cf. Brauns, C. A. 37: 6890; 38: 
6554) for concentrating and burning sulphite waste liquor, 
which is operated in mill scale at Holmens Bruk pulp mill, is de- 
scribed. The system (cf. Setterwall, C. A. 40: 2304: Nyman, 
C. A. 40: 5564) involves the patented principle of periodically 
exchanging the steam and liquor channels in the heat exchang- 
ers to redissolve the incrustants deposited on the heating sur- 
faces without interruption of the operation. The plant is de- 
scribed and illustrated in pictures and drawings. It operates 
with four effects in the temperature range from 120 to 55° and 
is designed to evaporate 8.6 tons per hour of 15% sulphite liquor 
to 2.6 tons per hour of 50% sulphite liquor with 1.6 tons per 
hour steam. The sulphite liquor processed receives no pre- 
treatment prior to the evaporation. The strongest liquor 
draining from the digesters has 15% solids, but more liquor is 
furnished to the evaporation plant by including some sulphite 
liquor from displacement washing in the digester whereby the 
over-all liquor concentration for evaporation is 13 to 14%. 
The periods between exchange of steam and liquor channels in 
the heat exchangers were brought up to 8 to 12 hours and the 
heating surfaces were kept clean this way in the second and 
fourth effects. Burned liquor solids deposited in the inlet and 
outlet of the first effect on which is received the most concen- 
trated liquor. By reducing the superheat in the steam for this 
effect, caking of the burnt solids was reduced but not elimi- 
nated and must be dissolved off periodically with concentrated 
nitric acid. In the third effect gypsum could not be elimi- 
nated without periodic mechanical cleaning. Gypsum deposits 
also occurred in pipe lines and circulating pumps between the 
effects and had to be cleaned periodically or interchanged with 
spare parts, but this could be done quickly and in normal! shut- 
down periods. Gypsum deposited in the bottom of the ex- 
pansion vessels, mainly in the third effect, from which twice a 
year over 1000 pounds gypsum (dihydrate) was removed. The 
plant operated with one man per shift; repair and cleaning re- 
quired 4to 5 man-days perweek. Someoperating data for 1943- 
45 are given, but these are not conclusive because the sulphite mill 
operation was irregular during this period. The liquor, con- 
centrated to 50% solids, was sprayed under 6 atm. and at 80° 
-into:a boiler, with 300 sq. meters heat surface on a bed of wood 
fuel and with a feed of 1.5 to 2 tons liquor per hour. Sooting 
of tube banks and superheaters increased when sulphite liquor 
was first used; thus, soot cleaning was required for coal firing 
every 2 to 3 months, with hog fuel and bark every 1 to 2 months 
and the latter plus concentrated sulphite liquor every 1 to 2 
weeks; such cleaning required 6 to 8 man-hours. The boiler, 
prior to burning the concentrated sulphite liquor, had been 
equipped with a “BAHCO” dynamic flue-gas filter and no 
complaints were heard about fly ash resulting from the sulphite 
liquor combustion. Some special tests indicated that, after 
starting up with wood fuel, a boiler can be maintained by 100% 
loading with 50% sulphite liquor, and the data indicated good 
combustion efficiency. 


Uxrsparre, 8., Svensk Papperstidn. 49: 383-386 (1946); CO. A. 
41: 2893 (1947). 
During the last few years the adverse fuel situation in Sweden, 
both as regards cost and availability, has created interest in the 
problem of economical evaporation and burning of sulphite 
waste liquor. Ulfsparre gives an account of the results thus 
far achieved by a committee which, on recommendation of the 
sulphite committee of the Central Laboratory of the Cellulose 
Industry, was appointed to investigate the technical and 
economical aspects. Means of minimizing heat loss caused by 
the incrusting liquor components were investigated, not only 
by improving evaporator design, but also by conducting the 
cooking operation and liquor-collection procedures that more 
suitable sulphite liquor will result. With standard operations 
liquor from dissolving pulp gives less incrusting difficulties than 
from strong pulp. _ Efficient stripping of sulphur dioxide from 
the liquor will reduce incrustation. Pre-evaporation of the 
liquor prior to alcohol fermentation will accomplish this and 
was further studied as was the simultaneous evaporation and 
alcohol distillation of fermented sulphite liquor. Various pro- 
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cedures worked out in different mills for collecting strong 
liquor and pulp washings without undue dilution and 
heat loss are being obtained for a later report. Reuse of dilute 
sulphite liquor in cooking acid is being investigated. The 
problem of handling and disposing of the large amount of ash 
resulting from burning sulphite liquor is considered. Corro- 
sion from sulphur trioxide in flue gases is also given attention 
in large-scale operating plants. Recovery of sulphur in com- 
bination with burning of sulphite liquor is believed unlikely 
when calcium-base cooking is used. 


Ramen, T., Svensk Papperstidn. 49: 418-422 (1946); C. A, Al: 


2894 (1947). / ; 4 

A description of the Ramén process for concentrating, drying, 
and burning sulphite waste liquor as installed at Hornefors, 
Sweden, in 1944. The sulphite liquor which previously has 
been fermented for alcohol enters the process with 9.4% solids at 
105° in amounts of 38.4 tons per hour. It passes through four- 
effect evaporators with temperatures of 100, 85, 65 and 35°. 
Heat to the last effect is furnished not only from the third ef- 
fect but also from the last scrubbing of the flue gas. The liquor 
passes from the fourth effect with 40% solids to the spray drier. 
Hot flue gases are drawn from the boiler and ejected with the 
concentrated liquor into a drying chamber with cyclone separa- 
tor for the dried powder which is then ground and blown into the 
boiler much like powdered coal. From the cyclone the flue 
gas and steam formed from drying the concentrated liquor 
passes through a filter and into a concentrator charged with 
liquor from the fourth effect. Not only is further heat from 
the flue gas utilized to concentrate liquor prior to spray drying, 
but fine dust not held back by the filter is retained in the con- 
centrator. The flue gas and steam leave the latter at 80° and 
pass through a water scrubber then to a stack at 50°. The out- 
flowing scrubber water can furnish heat by exchange to the 
fourth-effect evaporator. Practical experience with the sys- 
tem in large-scale operation has shown only minor difficulties 
from incrustation and those occur mostly in the fourth effect 
where waste liquor concentration is the highest. Clean and 
efficient heating surfaces in the evaporators are maintained by 
constructing them from cold-rolled, acid-resistant steel with a 
very smooth surface, and by using rapid liquor circulation. For 
each effect, the heater is constructed in sections, each of which 
can be cleaned without interrupting the total operation. 
Nevertheless, incrustation is always a threatening factor for the 
efficiency and any possible remedy should be used to furnish 
liquor with reduced incrustation tendencies. Recent experi- 
ments with preliminary heating of incoming sulphite liquor to a 
higher temperature seem promising. Incrustants separate in 
this step and carry through the concentrating steps in suspen- 
sion without depositing on heating surfaces. Combustion of 
the dried powder under the boilers gives no difficulties and is 
complete, provided the powder is finely ground. This fuel has 
10% ash which tends to collect on the tubes, but is easily re- 
moved by ordinary soot blowers. Preliminary observations 
have shown no danger of corrosion of the economizer from sul- 
phur dioxide when dry sulphite liquor powder is fired. Com- 
plete data on the net economy accomplished by the described 
process are not yet available for publication but Ramén as- 
serts that: “the problem of evaporation of sulphite waste liquor 
can now be assumed solved from the heat-technical operating 
as well as the economical side.” 


Heppora, F. O., Swed. pat. 117,579 (Nov. 5, 1946); C. A. 41: 


4647 (1947). 

Before evaporation and burning of sulphite waste liquor, a solu- 
tion of sodium sulphide is added together with a stream of car- 
bon dioxide and the calcium carbonate formed is removed. In 
a modification, the sodium sulphide solution is added in two 
stages and after neutralizing to pH 5, the sugar in the liquor is 
fermented to alcohol. In the second stage, the remainder of the 
sodium sulphide is added at pH 9 and the solution evaporated 
and burnt. The sodium sulphide in the smelt is used again. 


Brunes, B., SAMUELSON, O., AND ULFsparRE, S., Svensk Papper- 


_stidn, 50, No. ITB: 29-33 (1947); C. A. 41: 7113 (1947). 
miami a of evaporation of sulphite waste liquor are com- 
pared: 


(1) Evaporation of wash in vacuo with five effects. 

(2) Combination of pressure and vacuum evaporation of the 
wash in six effects, withdrawing steam for the alcohol plant 
after three effects. 

(3) Combination of pressure and vacuum evaporation of the 
original liquor, neutralized liquor, and wash in six effects, 
withdrawing steam for the alcohol plant after three effects. 

(4) Combined evaporation and alcohol distillation of fermented 
liquor in a six-effect vacuum evaporation. 

(5) Pressure evaporation in three effects and withdrawal of 
steam after the second effect to machine room; pressure 
steam to digesters and alcohol plant. 


These systems have not been used under practical conditions 
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of operation. The heat balance is given for each system and 
also the heat consumption in the concentration of sulphite 
waste liquor under certain assumed conditions. The problem 
of incrustation by calcium sulphate is discussed especially as re- 


gards the effect of temperature on the solubility of the various - 


solid phases of calcium sulphate and its hydrates. 
SAMUELSON, O., Svensk Papperstidn. 50: 239-244 (1947): C 

42: 1055 (1948). a SMe 
Pressure evaporation of sulphite waste liquor affords better 
heat economy than evaporation under vacuum, but presents a 
more difficult problem owing to incrustation on the heating sur- 
faces. Samuelson describes a study of the nature of and con- 
ditions under which incrustations are formed. A two-stage 
pilot plant pressure evaporator was used in which the liquor was 
first preheated to 163° for varying lengths of time, then evap- 
orated in a Kesstner-type combination heat exchanger and ex- 
pansion vessel which could be operated at 112 and 145°. The 
Grewin-Lindberg channel exchange principle (C. A. 40: 2304, 
5564) was used in the heat exchanger. Analysis showed that 
loosely combined sulphur dioxide was driven off in the pressure 
heater, as well as in the evaporator and, to a considerable ex- 
tent, was found in the condensate recombined with volatile 
carbony] compounds as a-oxysulphonic acids. During pressure 
heating and evaporation, loosely combined sulphur dioxide will 
neither form insoluble sulphite nor oxidize to sulphate. Pres- 
sure heating of neutralized (i.e., alcohol-fermented) liquor 
causes rapid precipitation of calcium sulphite, some of which 
redissolves when the temperature decreases. Owing to the 
lower solubility of calcium sulphate at increasing temperatures, 
as much as 80% of this compound may precipitate out on the 
preheating at 163°, but this effect is also a function of heating 
time. Decreasing the temperature in the subsequent evapo- 
ration at lower temperatures will redissolve some calcium sul- 
phate. These findings are discussed in relation to formation of 
sulphate and solubility of calcium sulphate during sulphite 
pulping, pulp washing, and the most suitable arrangment for 
temperature and heating steps in the liquor evaporation. 
Sometimes silica has been found as an incrustation component. 
A practical method for the analysis of silica in sulphite waste 
liquor was worked out. For the liquor investigated, the silica 
content was only in the range of 0.5 to 1.5 mg. per liter. A 
schematic drawing is given of the experimental equipment and 
the analytical data are given in six graphs. 


Srtten, L. G., Svensk Papperstidn. 50: 339-345 (1947); cf. C. A. 
41: 2892 (1947); C. A. 42: 1055 (1948). 

With the recently developed rapid and reliable method for deter- 
mination of the sulphate content of sulphite waste liquor 
(C. A. 41: 3294), the incrustation problem has been further 
studied. Analyses of the sulphate content of cooking acid, 
sulphite waste liquor removed before and after neutralization, 
and before and after alcohol fermentation and distillation are 
given in a table for samples from eight different sulphite mills. 
Unavoidably sulphate forms during the cooking process in such 
amounts that the sulphate content of the fresh cooking liquor is 
of little importance. With calcium-base cooking liquor, cal- 
cium sulphate precipitates on the pulp during the cook as the 
temperature increases, and thus sulphate in solution actually 
decreases. The precipitated calcium sulphate will in part re- 
dissolve in the pulp-washing process. Thus, dilute sulphite 
waste liquor from such washing has a high sulphate content 
owing to this and also owing to some oxidation of sulphur diox- 
ide to sulphur trioxide. The solubility of calcium sulphate an- 
hydrite and calcium sulphate hemihydrate in sulphite waste 
liquor has been investigated at elevated temperatures. Slow 
conversion from the comparatively soluble hemihydrate takes 
place at about 127° above which the solid phase is anhydrite 
which is much less soluble. This points out the need for fre- 
quent cleaning of heat-exchange surfaces while incrustants 
consist mainly of hemihydrate. It is practically unavoidable 
that the concentrated sulphite waste liquor is supersaturated 
with respect to anhydrite, but the sulphate separating out in 
check liquor is as a sludge which does not appear to adhere to 
heating surfaces. Reference is made to Samuelson’s (preceding 
abstract) experiments on decreasing incrustations in the earlier 
stages of evaporation through a preliminary high temperature 
heating stage. Analytical data are given. 


Bercstrom, H. O. V., anp Tropeck, K. G., Swed. pat. 118,913 
(May 27, 1947); C.A.42: 1738 (1948). 

The formation of hard deposits in the digestion of cellulose by 

the sulphite process and in the evaporation of the sulphite 

waste liquor is prevented by adding 1 to 10 grams of sodium 

hexametaphosphate per cubic meter to the cooking acid or to 

the waste liquor prior to evaporation. 


Exesera, G. E.. Swed. pat. 119,130 (June 25, 1947); C. A. 42: 
1738 (1948). ; 

The layout of a plant is described whereby sulphite waste 

liquors are evaporated and steam is simultaneously recovered 

for power generation. 
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RosEnBuaD, C., Northeastern Wood Utilization Council Bull. 19: 
123-135 (1948); C.A.42: 4745 (1948). 
A discussion of the Rosenblad system for evaporation of sul- 
phite waste liquor. 


Marxnam, A. E., anp McCarruy, J. L., Paper Trade J. 126: 
70-72 (1948); C.A.42: 5664 (1948). 

No nitrogen is removed during the vacuum evaporation of 
ammonium sulphite waste liquor containing up to 4.9% ammo- 
nia determined by Kjeldahl method, up to 4.35% “free am- 
monia,” and 1.56 to 1.81% loosely bound sulphur dioxide (as 
sulphur). Some of the nitrogen in the liquor is combined in 
such a manner that it is not readily released by boiling under 
mildly alkaline conditions. The liquor contained up to 0.42% 
calcium, at least a part of which resulted from the calcium in 
the wood (western hemlock); some of the calcium precipitated 
as calcium sulphate during the evaporation. Steam stripping 
of the ammonium sulphite waste liquor proceeds more slowly 
than in the case of the calcium liquors and leads to a marked 
reduction in loosely combined sulphur dioxide, a decrease in 
acidity, and substantially no change in the reducing sugar 
concentration. Cation-exchange treatment (Ionex No. 2) re- 
places nearly all the ammonium and calcium ions with hydro- 
gen. 


Brounses, B., Svensk Papperstidn. 51: 336-342 (1948); cf. C. A. 
41: 7113; C. A. 48: 399 (1949). 

The amounts and concentration of sulphite waste liquor used 
for alcohol fermentation, as well as for evaporation and burn- 
ing, are the most important factors for these utilization proc- 
esses. By means of practical average data from many Swed- 
ish plants and certain assumptions, the relationship between 
dry solids and tons liquor per ton pulp for strong pulp and 
rayon pulp cooks are graphically presented. From these curves 
and values for prices of coal and alcohol and plant cost for vac- 
uum and pressure evaporation, curves are given for the rela- 
tionship between economic gain and tons of liquor used for each 
ton of pulp. These graphs (which are also summarized in a 
table) demonstrate the important relationship between cost of 
coal and the amount of liquor (per ton pulp) which it is econom- 
ical to process. With low coal price, more liquor can be pulled 
for alcoho] production than for evaporation and burning but, 
with the present high price for coal in Sweden, the difference in 
the liquor volumes which are economical to process per pulp 
ton with the several alternate processes is relatively small. 


Tuuitumr, H. M., Papeterie 70: 323-324 (1948); C. A. 438: 
399 (1949). 

A descriptive article discussing the possibility of applying de- 

structive distillation (not combustion) to the wastes from the 
pulp industry. 


Beatu, L. R., anp Hin, H. S., U. S. pat. 2,453,775 (Nov. 16, 
1948); C. A. 43: 1188 (1949). 

Dilute sulphite waste liquor is concentrated to at least 50% sol- 
ids for use as a fuel and the recovered sulphur dioxide is suitable 
for use in the pulp-cooking process. The sulphite liquor near 
its maximum concentration is passed between electrodes in a 
heating chamber maintained at a pressure in excess of the 
maximum vapor pressure of the liquor. The electric current 
passing through the liquor is so regulated that not more than 
200 B.t.u. per pound of liquor is generated. The heated liquor 
is passed to a flash chamber where a pressure less than the va- 
por pressure of the liquor is maintained, which causes the water 
and sulphur dioxide to be vaporized. A part of the concen- 
trated liquor is fed back into the heating chamber together 
with additional dilute sulphite waste liquor. 


Netson, B. A., anD Mannsro, N. V., Swed. pat. 121,440 (Apr. 
13, 1948); C.A.48: 3617 (1949). 
Sulphite waste liquors, particularly calcium bisulphite waste 
liquors, are used to extract the soda melt obtained in the work- 
ing up of the black liquor from an alkaline cellulose process, and 
the solution so obtained is causticized and reused in the known 
manner for the manufacture of pulp. 


Smirn, H. L., Pulp Paper Mag. Can. 50, No. 9: 84-86 (1949); 
C. A. 48: 8677 (1949). 
Design calculations are presented for a sulphite waste liquor 
evaporator operated on the thermal compression principle. A 
pilot-scale unit had a power consumption of 160 kw.-hr. per 
1000 gallons of distillate. A commercial unit driven by electric- 
ity should consume 111 kw.-hr. per 1000 gallons of distillate or 
107 per ton of 50% solids. Operated by steam, the unit would 
use 1580 pounds steam per 1000 gallons, or 1520 pounds per ton. 


Beatu, L..R., anp Hitt, H.8., Pulp Paper Mag. Can. 50, No. 8: 
89-94 (1949); C. A. 43: 8677 (1949). 
A description is given of the development of an electrical evap- 
orator for sulphite waste liquor. In the final pilot-scale design, 
the liquor flows through a perforated grounded electrode, past a 
high-voltage electrode and a second grounded electrode, and 
through a valve to a steam separation chamber...°Power input 
can be regulated by controlling steam bubble generation within 
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the electrode chamber. The liquor in the evaporator is kept 
at constant concentration by appropriate addition of weak and 
withdrawal of strong liquor. In the pilot evaporator, voltages 
were varied from 700 to 1100, power input up to 65 kw. Waste 
liquor decomposition was 10% when operating at 150 p.s.1. 
This increases the heat value per pound of concentrated liquor, 
but decreases total heat recovery and hampers operation some- 
what through viscosity increase. 


Brauns, O., Svensk Papperstidn. 50, No. 11B: 61-62 (1947); 
C. A. 43: 8677 (1949). 

A brief description of the proposed six-effect pressure evapora- 
tion system, in which superheated steam at 240° is put into a 
third effect, which is connected with a vessel for separating 
gypsum. A schematic drawing and a table show steam input 
and water removal, starting from 10.9% and finishing with 50% 
solids in the liquor processed. 


Foucer, H. H., HersouzHeimer, F., StincurieLp, R. M., anp 
Jenness, L. C., Tappi 32: 389-393 (1949); C. A. 43: 9441 
(1949). 

A series of experiments were made in a tower spray drier and in 
a Bowen laboratory drier to determine the over-all] heat-trans- 
fer coefficient for sulphite waste liquor. The coefficient K was 
calculated from Q = KV Atm, where Q = B.t.u. per hour; K = 
(B.t.u. per’ hour)(cu. ft.)(°F.); V = volume of chamber in 
cubic feet; Atm = log mean temperature difference between 
wet and dry bulb temperature of drying gas. The optimum 
values of K were found to decrease with increasing solids con- 
tent of the feed. Values of K ranged from 4.6 at 45% solids to 
10 at 8% solids. 


AspERGEN, J. A., Swed. pat. 124,414 (Mar. 22, 1949); C. A. 43: 
9448 (1949). 
An apparatus for the high-temperature evaporation of sulphite 
waste liquor. 


Butipr, W. T., Pulp Paper Mag. Can. 50, No. 11: 108-121 
(1949); C. A. 44: 1698 (1950). 
A review of the evaporation and burning of caleitum-base sul- 
phite waste liquor with 51 references. 


‘Grewin, F. W., anp Linpserg, 8. G., U.S. pat. 2,490,750 (Dec. 
6, 1949); C. A. 44: 1706 (1950). 

To remove scale formed on the walls of apparatus where sul- 
phite waste liquor is being concentrated by heat exchange with 
steam, the paths of flow of the solution and the steam are al- 
tered at suitable intervals, such as approximately 30 hours, so 
that the channel which forms the passage for the solution during 
one period will form the passage for the steam during 
a following period, and vice versa in alternate succession. 
Preferably, with the steam is mixed some SO, liberated from 
the solution; this gives the steam a somewhat acid character 
which considerably increases its ability to dissolve the scale. 
The heat-exchange apparatus best adapted to this operation is 
of the spiral or the plate type with channels for steam and solu- 
tion of the same shape and dimensions. 


ey ane U.S. pat. 2,490,759 (Dec. 6, 1949); C. A. 44: 2154 

50). 
Deposition of scale in heat exchangers may be controlled by 
providing passages for fluid flow on both sides of the wall sur- 
faces, using a chemically active scale solvent in the heating 
fluid, and intermittently reversing the passages used for the dif- 
ferent fluids. For example in evaporating sulphite waste lig- 
uors a solution of H,SO;, or SO.-bearing steam or vapors to 
which a solution of sodium hexametaphosphate is added, nay 
be used for the scale-removing agent. After a period, the 
paths of flow are reversed in order to clean the opposite side of 
the walls. 


SaMvELson, O., Svensk Papperstidn. 52: 283-289 (1949). 

By use of the recently described reliable method for the deter- 
mination of sulphate in waste liquor (C. A. 42: 1055), the pre- 
cipitation of CaSO, from sulphite waste liquor was studied as a 
function of time, temperature, and pH. Results reported in 
graphs and tables show that the maximum precipitation is at 
pH about 3.5 and the precipitation increases at higher temper- 
atures. Suspended crystals of CaSO, increase precipitation 
velocity by acting as crystallization nuclei. The total solids 
content of the sulphite waste liquor in the range of 8 to 20% has 
only a slight influence on the amounts of CaSO, precipitated. 
Similar studies in two different types of large-scale evaporating 
plants for sulphite waste liquor show less precipitation of Ca- 
SO, from neutralized fermented liquor than from the original 
acid liquor, which is in accord with lab findings. By x-ray 
investigations it was established that anhydride forms at 
evaporating temperatures higher than 130° and hemihydrate 
resulted when the evaporating temperature was 100 to 130°. 


Nyman, C. H., U.S. pat. 2,484,046 (Oct. 11, 1949); C. A. 44: 
3257 (1950). 

The pH of sulphite waste liquor is adjusted to 6 to 6.5 by add- 

ing Na2CO;. This forms a suspension of CaS in the solution. 
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During the heat-exchange process, CaS and CaSO; are co-de- 
posited as a scale which may be removed by using weak acids. 


FRANKLIN, J. N., and Gopparp, H. O., Pulp Paper Mag. Cajiwolr 


No. 3: 139-46 (1950); C. A. 44: 6120 (1950). 

A pilot plant was constructed and successfully operated for the 
concentration of sulphite waste liquor by using steam at 200 to 
250 p.s.i. The steam produced from the waste acid at 100 
p.s.i. can be used to reconvert the boiler condensate to low- 
pressure steam for drier operation, etc. By using two heaters 
(three recommended for commercial practice), continuous op- 
eration could be maintained. Heater scale was removable with 
acid condensate. Solids in the concentrated waste liquor of 
60% were obtained. Detailed economic considerations are 
given. 


Evers H., Crara, D., AND Russet, J. K., Pulp Paper Mag. Can. 


51, No.3: 178-189; C. A. 44: 6120 (1950). hie 
The thermal compression cycle has been successfully applied in 
a pilot plant to the evaporation of sulphite waste liquor. It is 
necessary to clean the evaporator for 4 hours with acid conden- 
sate after 20 hours’ operation. No improvement in scaling was 
obtained by heat-pretreatment of the liquor. Foam inhibitors 
added to the feed made the scale slightly more easily removable. 
Energy requirements amounted to 22 kw.-hr. per 1000 pounds 
evaporated. This would be reduced in a full-scale evaporator 
and would amount to about 106 kw.-hr. per ton of 50% solids 
concentrate produced from 10% solids feed. 


Brungs, B., Svensk Papperstidn. 52: 529-532 (1949); C. A. 44: 


7536 (1950). : 

The use of sulphite waste liquor as a fuel, either as a liquor con- 
taining about 50% solids or a powder, presents problems be- 
cause of its high ash (7 to 15%) and sulphur content. The 
dried powder burns even in well-cooled boilers without auxiliary 
fuel but gives an ash which tends to deposit on the heating sur- 
faces, particularly superheaters. The liquor containing 50 to 
55% solids requires additional fuel (oil or powdered coal) or 
noncooled furnace walls to maintain the necessary temperature 
for complete combustion. Ash from this fuel is nonadhering 
and the greater part is collectable in mechanical separators. 
Both fuels produce some SO; in the flue gases, thereby raising 
the dewpoint from 2 to 40°. Loss of combustible material in 
the ash is still a problem which may possibly be solved by con- 
struction of improved injecting nozzles. 


RosENBLAD, C., Pulp Paper Mag. Can. 51, No. 6: 85-94 (1959); 


C.A.44: 8646 (1959). 
A detailed description of the Rosenblad system for evaporation 
of sulphite waste liquor. 


ScHOLANDER, A., Svensk Papperstidn. 52: 35-38 (1950); C. A. 


44: 8646 (1950). 

The amounts and concentration of ash and SO, in flue gases 
from burning sulphite waste liquor are compared with those 
from coal and oil. Typical composition of ash from sulphite 
waste liquor: Fe.O; + AlO; 7, CaSO, 86, CaCO; 42, CaO 14, 
and CaS 1%. Incorrect values for C in flue ash are obtained by 
direct ignition; a correct analytical method is given. In an 
effort to eliminate the air-polluting effect of SO. and fly ash, 
experiments were made on wet scrubbing of the flue gas with 
the ash; 100 or 50% of the SO: can theoretically be retained in 
the scrubber dependent on whether or not oxidation is avoided. 
Similar tests on a large scale gave only 30% SO, absorption, 
with 60% oxidation. Consideration of such scrubbing is dis- 
cussed from the standpoint of elimination of air pollution vs. 
the problem of disposing of the scrubber liquor. 


CENTRAL LABORATORY OF THE SWEDISH CELLULOSE INDUSTRY, 


ANALYSIS ComMITTEE, Svensk Papperstidn. 53: 13 (1950); 

C. A. 44: 8652 (1950). 
In a glazed porcelain or Pt dish, about 50 to 60 mm. outside 
diameter, a sample is weighed out which will give an evapora- 
tion residue of 0.3 to 0.4 gram. The sample is placed in a con- 
stant temperature drying oven at 105° for 24 hours, cooled in a 
desiccator for 1 hour, and weighed to the nearest 0.1 mg. The 
residue is expressed in percentage by weight of the sample and 
reported to one decimal. 


ScHOLANDER, A., Svensk Papperstidn. 53: 95-102 (1950); Norsk 


Skogind. 4: 63-71 (1950); C. A. 44: 9148 (1950). 

By use of the terms and calculation of Nilsson (C. A. 36: 3044), 
the relationship between liquor solids, volume, and percentage 
of total quantity is discussed. Economic concentration de- 
pends on pulp quality, alcohol and fuel prices, and evaporation 
cost. A table gives the economic concentrations under 
various conditions. A model with continuous flow is used in 
calculating the liquor-recovery process and the results are 
compared with reported mill-operating data. The principal 
factors affecting favorable liquor recovery by drainage and re- 
placement from digester are temperature, uniform packing of 
chips and a high and narrow digester. A well-defibered pulp, 
such as that obtained by blowing the cooked chips into pit or 
diffuser, will improve liquor recovery. Graphs illustrate cor- 
relation between factors important to liquor recovery. 
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Corpwe1t, F. H., anp Kennuepy, E. H., Combustio : 
51-55 (1950); C..A.44: 9133'(1950). Wag 
Concentrated sulphite waste liquor (52% solids) and coal were 
burned successfully in a 125,000 pounds steam per hour boiler: 
mechanical atomizing and steam atomizing nozzles are used. 
Test results and details on fly ash control and effect of liquor 
on equipment are given. 


BEnpER, F., Pulp Paper Mag. Can. ONO Sie 1o—7 : 
C. A. 44: 11090 (1950). i Sea 
Passage of a direct current through sulphite waste liquor 
causes the deposition of Ca compounds at the cathode. In 
small-scale experiments on a continuous rotary cell it was pos- 
as to reduce the Ca content from 0.92 to 0.586 gram per 100 
ml, 


Kennepy, E. H., anp Cotpwe tt, F. H., Paper Mill News 73 
No. 31: 12, 14-17 (1950); C..A.44: 11090 (1950). 
Sulphite liquor, concentrated to 52% solids, was burned suc- 
cessfully under a boiler with an efficiency of 74 %, as compared 
with 83% for the same unit when fired with coal. 


B. Precipitation Processes 


Riecue, A., anp Hineerac, G., Ger. pat. 734,471 (Mar. 18, 
1943); C. A. 38: 1366 (1944). 
The two-stage precipitation process is described in which a 
protein yeast is grown on the sulphite liquor and then ligninsul- 
phonie acid precipitated in the well-known manner. 


Norsk Hypro-ELEkTRISK, KvAmLsToraKTIESELSKAB, Norw. pat. 
64,263 (Dec. 15, 1941); C.A. 40: 737 (1946). 
Organic substances are precipitated from sulphite waste liquor 
by adding a small quantity of selenium, e.g., 1 to 10 mg. of se- 
lenium dioxide per liter, and heating under pressure, e.g., at 
150° and 6 to 7 atm. for 10 minutes. The organic matter sep- 
arates as a solid mass. 


Berestrom, H. O. V., Tropuck, K. G., ann Typkn, H., Swed. 
pat. 115,813 (Feb. 12, 1946); C. A. 40: 6816 (1946). 

Sulphite waste liquor, from which sulphites have been wholly or 
partially recovered, is fractionally precipitated by means of 
oxides or hydroxides of alkali metals, alkaline earth metals, 
iron or aluminum, separately or together, at a temperature not 
above 75°. Precipitation takes place in stages and is not car- 
ried beyond the stage in which almost pure salts of ligninsul- 
phonic acid are obtained. The remaining solution may be 
treated with further amounts of oxides or hydroxides to precipi- 
tate the remaining salts of ligninsulphonic acids together with a 
certain amount of carbohydrate material. A stil] further quan- 
tity of oxide or hydroxide may then be added to precipitate the 
carbohydrates. The precipitate containing both. ligninsul- 
phonic acid salts and carbohydrates may be treated with a di- 
lute solution of the oxide or hydroxide whereby the carbohy- 
drate is dissolved. 


Baum, M., Barp. J. W., Satvesen, J. R., AND BRABENDER, G. J., 
Paper Trade J. 126, No. 8: 130, 132-135 (1948); C. A. 42: 
2433 (1948). 

Experimental sulphite pulping of eastern hemlock was carried 
out to establish the influencing factors on yield of lime-precipi- 
tated lignin from the resulting sulphite waste liquors. The 
pulping variables investigated included unreacted and com- 
bined sulphur dioxide, cooking time, and maximum tempera- 
ture. Results for pulps having permanganate numbers of 
16.9, 12.7, and 8.4 show that the highest yield of precipitated 
lignin is obtained when processing liquors from pulps having 
the lowest permanganate number. When liquor from pulps 
of low permanganate number is processed, the recovery of lig- 
nin is practically unaffected by the composition of the cooking 
liquor or maximum temperature over the range studied. When 
pulp of higher bleachability is produced, lignin recovery is more 
favorable at lower concentrations of unreacted sulphur dioxide 
and, to a lesser extent, at lower combined sulphur dioxide in the 
cooking acid. Tables are given showing the percentage distri- 
bution of lignin in pulp, irrecoverable waste liquor, lime-precipi- 
tated fraction, and effluent from recovery process. These 
results are shown for typical sulphite cooking conditions pro- 
ducing pulps with three different bleachabilities. Effects of 
the same cooking variables on yield and bleachability of eastern 
hemlock pulp are given in accompanying curves which show 
trends in agreement with results reported by others. 


Drortr, G., Ital. pat. 422,330 (June 13, 1947); C. A. 48: 4854 
1949). 

aoe quantities of one of several mineral salts, such as am- 
monium sulphate, are added to sulphite waste liquor, which re- 
sults finally in the precipitation of the ligninsulphonates in the 
solid state, while the solubility of the pentoses present 1s hardly 
affected, so that the salt solutions are more and more enriched 
in pentoses. Successive heatings of these solutions above 100 
convert the pentoses into 2-furfuraldehyde under technically 
and economically favorable conditions. The apparatus 1s il- 
lustrated. 
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Suavik, J., AND Borisux, R., Chem. Zvesti 1: 149-159 (1947); 
C. A. 43: 7227 (1949). 

Organic substances in sulphite waste liquor are coagulated by 
heating with sulphuric acid (14.6 grams per liter) for 1 hour at 
150°. Hydrochloric, nitric, and oxalic acids are less effective; 
phosphoric, boric, silicic, formic, acetic, and tartaric acids are 
without effect. Coagulation is accelerated by aluminum, 
chromous, and stannous ions, and is retarded by sulphuric ions. 
Concentration of the liquor facilitates coagulation. 


Suavix, J., AND Bortsex, R., Chem. Zvesti 1: 299-305 (1947); 
cf. C. A. 43: 7227; C.A.43: 8677 (1949). 

In the precipitation of organic matter from sulphite waste 
liquor by pressure, the methoxy] group splits off the aromatic 
ring of the lignin. The free ortho and para positions are ac- 
tivated toward the liberated phenolic group and lignin is suit- 
able for further aldehyde condensation and the formation of a 
three-dimensional macromolecule. The chemical constitution 
of lignin is explained as the formation and decomposition of 
macromolecules from phenol-aldehyde condensation products. 

cans a H., Swed. pat. 128,210 (May 9, 1950); C. A. 9150 

50). 

Sulphite waste liquor is treated hot with a precipitant 
for sulphites, e.g., lime, in slight excess over that required to 
neutralize the liquor, and before, during, or after this addition, 
free SO2 is passed in so that a substantial proportion of the 
CaSO, present in the liquor is precipitated simultaneously with 
the sulphite, and the residual liquor is slightly acid, e.g., pH 6 to 
6.5. 


C. Miscellaneous Processes 
(a) Concentration by Freezing 


Ax, G. B., Grunpwaup, K. H., Wrenre, O. A., anp Oman, E., 
U.S. pat. 2,315,762 (Apr. 6, 1943); C.A.37: 5288 (1943). 

An apparatus is described for freezing out and separation of 
crystals from solutions such as concentrated sulphite waste 
liquors. The process involves freezing out part of the solvent 
to form crystals which are floated upwardly in a vessel contain- 
ing the solution to a point of discharge from the vessel, washing 
and removing the crystals at this point of discharge, then with- 
drawing the solution freed of crystals from the vessel. 


ey E., Swed. pat. 98,962 (May 28, 1940); C. A. 40: 778 

1946). 

A process is described in which substances are purified by 
freezing an aqueous solution of the substance and subjecting 
the still fluid mixture of solution and ice crystals to intermittent 
pressure and washing. The wash liquor is continually re- 
moved and fresh frozen mixture added. The process is appli- 
cable to the separation of salt from sea water and the concentra- 
tion of sulphite waste liquor. 


(b) Fractionation by Adsorption on Ion Exchange Resins 


SamMvuELson, O., Svensk Papperstidn. 46: 583-586 (1943); ef 
C. A. 37, 2573; C. A. 38: 2487 (1944). 

The adsorption of the acids of sulphite waste liquor has been 
studied by the use of an organic cation exchanger (organolite) 
with an artificial resin base. The capillaries of the anion ex- 
changer are so narrow that they permit only acids of low molec- 
ular weight to penetrate into the exchanger and be absorbed 
by it. When a number of pure acids of low molecular weight 
were compared, it was found that the amount of acid held by 
the exchanger increased as the molecular weight of the acids 
decreased. If the acids liberated from sulphite waste liquor 
are passed through a filter of such an organolite which is satu- 
rated with hydroxy] ions, the greater part of the ligninsul- 
phonic acid will pass through it. The acids absorbed have a 
low methoxyl and sulphur content and consist largely of car- 
boxylic acids. Elementary analyses and neutralization curves 
indicate that the acids absorbed consist of aldonic acids, sugar 
sulphonic acids, and ligninsulphonic acids. The acids can be 
separated from each other to a certain extent. 


* Tytur, R. G., U.S. pat. 2,392,435 (Jan. 8, 1946); C. A. 40: 2254 


1946). 
suipbite waste liquors which do not develop scaling troubles 
upon evaporation to 45 to 65% solids are obtained by passing 
the warm calcium or magnesium-base liquor through an acid- 
resistant base-exchanger such as Zeo-Karb. Thus, 350 ml. of a 
10% liquor of pH 3.58 and 4.72% calcium content (dry basis) 
was passed through a stainless steel tube containing 76 grams of 
dry-base exchanger which had been previously conditioned 
with sodium chloride solution. A rate of 10 ml. per minute 
and a temperature of 180°F. gave 100% removal of calcium. 
The treated liquor was then evaporated to 45 to 65% solids 
without difficulty and was burned to recover sodium carbonate 
and sodium sulphate or sodium carbonate and sodium sul- 
phide depending on the conditions of the furnace. Sea water 
may be used for partially regenerating the base exchanger, 
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After 170 cycles with liquors having pH values of 1.37 and 3.58, 
the exchanger suffered no physical deterioration, no loss in 
weight, and no loss of ability to remove calcium. 


(c) Fractionation by Dialysis 
Oguanp, N. J., Svensk Papperstidn. 47: 
38: 5669 (1944). 

A prerequisite for the manufacture of valuable products from 
sulphite waste liquor, such as those from hydrogenation, plas- 
tics, etc., is a lignin as free as possible from carbohydrates. 
The components of sulphite waste liquors can be separated by 
dialysis. A continuous process of separation was tried using 
an Alophan (cellophane-type) membrane. The following fac- 
tors were varied: the entrance velocity of the sulphite liquor and 
the water, the concentration of sulphite liquor and its temper- 
ature. The highest efficiency (calculated per unit area of 
membrane) was obtained when the concentration and tempera- 
ture of the sulphite liquor were high and the velocity of the 
water was three times that ofthe sulphite liquor. The chief 
drawback is the short life of the membrane. Otherwise cello- 
phane has proved to be a suitable material for separating the 
lignin and carbohydrate components comparatively rapidly. 


Hiester, N. K., McCarruy, J. L., anp Benson, H. K., Paper 
Trade J. 126, No. 16: 58-61 (1948); C. A. 42: 3953 (1948). 
Direct batch dialysis of sulphite waste liquor is a readily carried 
out procedure which can be used to obtain purified calcium lig- 
ninsulphonates in quantities sufficient to permit their evalua- 
tion for various utilization applications on a laboratory scale. 
Other salts or ligninsulphonic acids can be obtained by cation- 
exchange procedures by using appropriate resins. Analyses 
are given of products dialyzed for 213 to 335 hours, and pre- 
liminary data are given for the density of the ligninsulphonic 
acid and its calcium and sodium salts, as well as their surface 

tension and specific viscosity. 
PENIsTON, Q. P., anp McCarrny, J. L., J. Am. Chem. Soc. 70: 
evens (1948); cf. C. A. 42: 3953; C. A. 42: 4745 
1948). 
Dialysis of known aqueous mixtures of glucose and sucrose 
under four different flow conditions shows that, although the 
free diffusion rate for glucose is 1.37 times that for sucrose, the 
ratio of the dialysis rate coefficients is 1.64. This indicates a 
filtering action by the membrane for molecules as small as su- 
crose. Apparently the dialysis rates for these nonelectrolytes 
are not dependent on flow rate. Only a small change, if any, 
occurred in the porosity of the membrane during the entire pe- 
riod. ‘Experiments with glucose and the sodium salt of p- 
methyl benzene sulphonic acid show that, although the two 
substances are of about the same molecular weight, the elec- 
trolyte dialyzed considerably faster than the nonelectrolyte 
and the dialysis rate coefficient of the electrolyte increases with 
flow rate. Two samples of sulphite waste liquor (analyses 
given) were studied with five different times for dialysis. The 
dialyzed liquors and dialyzates were analyzed for total solids, 
methoxyl, total reducing substances, and sulphur. The lig- 
ninsulphonie acids can be isolated in a high degree of purity in 
about 65 to 80% yield by exhaustive continuous dialysis of the 
waste liquor. The dialyzable ligninsulphonates are believed 
to have molecular weights of less than 200 and appear to vary 
in quantity depending on the conditions used during the pulp- 
ing process. Two nondialyzable ligninsulphonates from dif- 
ferent commercial sources are found to have nearly the same 
empirical composition when calculated to a sulphur and ash- 
free basis. This composition is in agreement with the concept 
of lignin as a polymer of guaiacyl-oxygenated propane struc- 
tural units. 


288-291 (1944); C. A. 


(d) Purification by Removal of Inorganic Materials 


ViorBerGHs, A., Belg. pat. 444,722 (Apr. 30, 1942); C. A. 39: 
620 (1945). 

A reducing agent capable of partially absorbing the coloring 

matter in the presence of sulphur dioxide is introduced into sul- 


phite waste liquor, and the mixture is agitated while maintain- 


ing the temperature below 50°. 


Danietsson, G. J. D., U.S. pat. 2,380,504 (July 31, 1945); C. A. 
39: 5490 (1945). 

Sulphite waste liquor is treated continuously with a neutraliz- 
ing agent and the neutralized liquor is subjected to centrifugal 
action to remove the sludge; the clarified liquor is suitable for 
fermentation. The sludge is washed and the recovered sulphite 
Fae and neutralizing reagent are returned to the reagent 
tanks. 


Pade K., Ger. pat. 741,416 (Sept. 23, 1943); C. A. 40: 466 
1946). 
The heavy metals are precipitated with potassium ferrocyanide 
and calcium and magnesium with sodium or potassium carbon- 
ate. The precipitation is carried out conveniently in a colloid 
mill or similar apparatus. The precipitates are removed and 
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the liquor is bleached with hyposulphurous acid in the presence 
of a small quantity of hydrogen peroxide. This process for 
purification and bleaching applies equally to crude, concen- 
trated, and fermented sulphite liquor. 


2. BINDING MATERIAL 


Rarnus, R. N., Liteinoe Delo 12, No. 3: 10-12 (1941); Chem. 
Zentr. 1942, II: 451; C. A. 37: 6613 (1943). 

Of materials used in mold and core mixtures, linseed oi] has the 
greatest tendency to gas evolution, sulphite waste liquor the 
least. The greatest volume of gas is evolved in the first min- 
ute of heating. Two mixtures, one containing sand 75, bento- 
nite 5, peat 20, dextrin 2, sulphite liquor 3, and one containing 
sand 75, bentonite 5, iron filings 20, dextrin 2, sulphite liquor 3, 
evolve large amounts of gas, which must be considered by pro- 
viding for good mold ventilation. A mixture containing sand 
77, reworked mold sand 20, fire clay 13, evolves about 5 liters 
gas per kilogram of mixture. The evolution stops after the first 
minute and the mixture can be considered practically as gas- 
free. 


Grusuevsku, N. V., Liteinoe Delo 12, No. 6: 32 (1941); Chem. 
Zentr. 1943 1: 80-81; C. A. 38: 2912 (1944). ; 

A mixture formulated for cores of complicated design consisted 
of 100 parts quartz sand, 4 parts sulphite waste liquor (sp. gr. 
1.3), and 1.5 parts linseed oil or 4 parts molasses (sp. gr. 1.2 
A mixture of sufficient firmness and plasticity was obtained at 
a moisture content of 0.4 to0.7%. Mixing was done in a mixer, 
samples were taken every 10 minutes during mixing, 10 sam- 
ples in all. The moisture content was found to vary progres- 
sively with the period of mixing from 3.5 to 0.4%, the resistance 
to pressure from 0.03 to 0.29 kg. per sq. cm., and the permea- 
bility from 185 to 250 cm. per minute. To shorten the time of 
preparation the mixture can be made from dry or even warm 
sand and sirup or sulphite liquor of higher specific gravity. At 
present, such a mixture is prepared in 15 to 25 minutes with 
the moisture content at the start being 1 to 1.5%. The mix- 
ture possesses very good molding properties and can be used 
for the production of cores of complicated form. The drying 


of the cores is done at 200 to 210° for 6 to 10 hours, depending 


on the dimensions. 


Axt, F., Belg. pat. 444,172 (Feb. 28, 1942); C. A. 39: 487 (1945). 
Cellulose fibers are added to sulphite waste liquor as a core 
binder, to increase the plasticity of the sand and especially the 
resistance to collapse of the green cores. They burn when the 
casting is poured so that the cores lose all consistency and are 
easily removed. 


Rou, F., anp ARLAND, A., Giesserei 31: 110-113 (1944); ef. 
C. A. 38: 2287 (1944); C.A.39: 4823 (1945). 
A description of the procedures used for testing drying binders 
made from sulphite waste liquors, starch, potato meal, dextrin, 
oe pes bitumens from brown coal and petroleum, clay, 
and sand. 


Prerts, G., AND Demers, G., Roads and Bridges 83, No. 9: 70- 
73, 114-118 (1945); C.A. 39: 5430 (1945). 

The results of tests by the Quebec Roads Department on the 
use of sulphite waste liquor as a stabilizing agent for road foun- 
dations are summarized. The solubility of the sulphite liquor 
is not an objection, because after drying the soil becomes water- 
proof to underground water. Bearing capacity is increased as 
well as resistance to shear of a stabilized gravel. At 3% water 
content, resistance increased 2.5 times for a 2% lignin extract. 


THONNESSEN, K., Ger. pat. 743,092 (Oct. 28, 1943); C. A. 40: 
541 (1946). 


A binding for casting molds and cores is made of sulphite liquor 


to which is added 5 to 15% of urea. 


Bsornstap, P. L., Norw. pat. 66,648 (Aug. 16, 1943); C. A. 40: 
1318 (1946). 

Ready-sized paper, etc., is treated with fillers and (or) pigments 
suspended in sulphite or sulphate waste liquor. Preferably, 
the waste liquor is neutralized with milk of lime and admixed 
with another binding agent, such as casein, size, glue, dextrin or 
starch. In a modification, the sulphite waste liquor is concen- 
trated and then diluted with a nonaqueous solvent, e.g., 
methyl or ethyl alcohol in which dyes may be dissolved. 


Bopnir, L., Magyar Kém. Lapja 2: 245-251 (1947); C. A. 41: 
7708 (1947). 
Sulphite waste liquors may be used in emergency cases to re- 
place molasses as a binding material in briquetting charcoal 
powder in the air-dry state. The briquets must be heated to 
eee to remove the volatile components of the sulphite waste 
iquor. 


Baebes” Holzforschung 2: 24-28 (1948); C. A. 42: 3954 


Bricks molded from diatomaceous earth with fermented spruce 


sulphite waste liquor developed cracks on drying and baking 
which rendered the product useless. The formation of these 
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cracks could be avoided if drying proceeded very slowly at low 
temperatures (not feasible economically) or when nonfer- 
mented spruce or uninoculated beech sulphite waste liquors 
were employed. No cracks appeared when molasses was 
added to the fermented liquor. The cracks which develop when 
fermented liquor alone is used as a binder in molded bodies 
were found to be due to relatively rapid evaporation. Surface 
ee formation apparently delays evaporation at the later 
stages. 


Secs W., Ceram. Age 53: 11-12, 40(1949); C.A.43: 2380 
The use of clay as a base for linoleum cements containing sul- 
phite waste liquor, as a filler in the manufacture of paper, as a 
pose eae on wallpapers, and as a base in cold-water paints is 

iscussed. 


Wituams, R. O., U. S. pat. 2,475,766 (July 12, 1949); C. A. 
43: 7686 (1949). 

Waste paper consisting of 70% nonabsorbent, 15% absorbent, 
and 15% semiabsorbent paper is torn in a nodulator into rela- 
tively small nodules. Binders (10%) such as aqueous sodium 
silicate, concentrated sulphite waste liquor, emulsified rosin, or 
pitch are mixed with the paper. The mixture is molded into 
logs or briquet-shaped pieces. 


3. TANNING MATERIALS 


Witson, J. A., AND Portu, I. H., J. Am. Leather Chem. Assoc. 38: 
20-30 (1943); C. A. 37: 5885 (1943). 

The fixation of quebracho and ligninsulphonic acid by hide 
powder and the effects of these agents on the shrinkage tem- 
perature of calfskin were studied over the pH range 2 to 8. 
The results confirm the authors’ theory that a true tanning 
agent must be capable of linking together at least two points in 
the protein structure. The polyfunctional quebracho is cap- 
able of multiple linkage, it raises the shrinkage temperature and 
is thus a true tanning agent. Ligninsulphonic acid, however, 
is assumed to combine with the protein by only one group, it 
does not raise the shrinkage temperature, and is thus not a true 
tanning agent. The shrinkage temperature is the most relia~ 
ble criterion of tannage and bears no direct relation to the 
amount of chemical combination. 


aon U.S. pat. 2,317,832 (Apr. 27, 1943); C. A. 37: 6130 

43). 
Conversion products suitable for use in tanning and for other 
purposes are obtained by heating sulphite waste liquor with 
water-insoluble organic compounds containing halogen atoms 
attached to alkyl groups, such as alky] chloride, ethylene chlo- 
ride, or benzyl chloride in the presence of sufficient alkali to 
neutralize the liquor and bind the halogen. The conversion 
products are recovered from the reaction mixture by acidifica- 
tion. 


Rirecue, A., AnD Rupoupyr, W., Ger. pat. 726,076 (Aug. 20, 1942); 
C. A. 37: 6490 (1943). 
Sulphite liquor from beechwood is fractionated to yield lignin- 
sulphonates, which are condensed with a mixture of phenols 
and aldehydes or ketones or phenol alcohols obtained from 
them. The condensation is carried out in such a manner that 
the products (suitable for use in tanning) are water-soluble. 


Noerr, H., Maurue, G., anp Mersrer, M., Ger. pat. 734,473 
(Mar. 18, 1943); C.A.38: 1389 (1944). : 

Tanning agents are prepared by condensing sulphite waste 
liquor with polyhydric phenols. The latter are prepared by 
treating with alkali aromatic compounds having two or more 
substituents that can be changed to hydroxyl. They are 
mixed with sulphite waste liquor and, if necessary, the mixture 
is warmed. Either before or after the mixing, the crude phe- 
nols are treated with a substance that effe cts nuclear binding. 


GuupEn, P., Ger. pat. 710,752 (Aug. 14, 1941); C. A. 38: 1662 
(1944). . 
A tanning agent is described which consists of a mixture of 
lime, sulphite waste liquor freed of iron, vegetable tanning 
solutions, and skimmed milk. 


Gustavson, K. H., Tek, Tid. Uppl. C. Kemi 73: 59-64 (1943); 
C.A.38: 5427 (1944). ‘ ; : 

Ligninsulphonic acids are absorbed irreversibly by hide sub- 
stance and thus fulfill the first fundamental requirement for a 
tanning agent. The other properties required from a tannin 
are lacking in lignin derivatives. They do not produce the 
required degree of improved hydrothermal stability (increased 
shrinkage temperature and decreased hydrothermal peptiza- 
_ tion) of the treated hides but reduce the heat stability of the 
hide in a moist state. Ligninsulphonic acids also diminish 
the tryptic resistance of the hide considerably. A hide treated 
with ligninsulphonic acid, upon drying, does not give a leather 
but a hard transparent sheet. Ligninsulphonic acid in sulphite 
waste liquor has various molecular weights. The high molec- 
ular a- and the low molecular 6-fractions can be separated by 
dialysis or by precipitation with certain aromatic bases. The 
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a-ligninsulphonic acids are isolated as their barium salts and 
are liberated with sulphuric acid. Both fractions have the 
same equivalent bond to the protein, but the weight of com- 
bined a-ligninsulphonic acid is twice as great as that of the p- 
acid. The influence of both acids on the shrinkage temperature 
is the same. Ligninsulphonic acids and lignin extracts cannot 
be considered as tanning agents from the scientific point of 
view. Lignin extracts are valuable fillers for use with vege- 
table tannins and are diluents of natural tannins for the after 
tanning of heavy hides. The future use of sulphite waste 
liquor in the leather industry lies in the preparation of lignin 
derivatives, which, by coupling with ether compounds, will im- 
prove the tanning properties of the lignin derivatives. 


I. G. Farpeninp, A.-G., Ger. pat. 739,152 (Aug. 5, 1943); C. A. 
39: 435 (1945). 

In order to prepare tanning substances from sulphite waste 
liquor, resinous,’ not fully condensed, condensation products 
with properties of phlobaphene are caused to act on sulphite 
liquor at an elevated temperature. From this process are 
exempted condensation products obtained by treating aromatic 
hydroxy compounds with sulphur and alkalis or with sulphur 
chloride and those obtained by the action of aldehydes on di- 
hydroxy diary] sulphones. 


Nautue, G., Meister, M., anp Nomrr, H., Ger. pat. 740,269 
(Aug. 26, 1943); C.A.39: 435 (1945). 
Alkali-extracted substances from ligneous materials are used 
for tanning. 


CuEMIScHE Fasrik J. A. Benckiser G.o.B.H., Belg. pat. 445,324 
(May 31, 1942); C. A. 39: 620 (1945). 
Highly concentrated or dried sulphite waste liquor is heated at 
50 to 150° with phenols in the presence of acids (preferably in 
equimolecular proportions). The material is suitable as a 
tanning agent. 
. G. Farpentnp. A.-G., Belg. pat. 444,409 (Mar. 31, 1942); 
C.A.39: 620 (1945). 
Concentration of sulphite waste liquor is obtained by treating 
the unconcentrated liquor with an alkali and then acidifying 
with inorganic acids. Separation of the organic matter is ob- 
tained by addition to the treated liquor of salt or of further 
quantities of acid. The material can be used for tanning. 


ZELLSTOFFFABRIK WALDHOF., Belg. pat. 443,724 (Jan. 31, 1942); 
C.A.39: 637 (1945). 
Ammonium hydroxide is added to sulphite waste liquor to com- 
plete neutralization or to give a slight alkaline reaction. The 
liquor is then evaporated and mixed with sufficient acid to pre- 
cipitate the calcium. The neutral calcium-free concentrate is 
used as a tanning extract. 
ZELLSTOFFFABRIK WALDHOF., Belg. pat. 446,537 (Aug. 31, 1942); 
C. A. 39: 832 (1945). 
Sulphite waste liquor is passed, at a temperature below 100°C., 
over bark or wood containing tanning principles. Extraction 
of the tannins is carried out in a battery of tanks, the hottest 
liquid being brought into contact first with the most nearly 
spent tannin-containing material and successively through less 
spent material at approximately 10° intervals, until it reaches 
the fresh material at about 50°. The liquid drawn from the 
last tank is purified if necessary and, after addition of adju- 
vants, it is concentrated to give a liquor or solid extract. 
ZEHLUSTOFFFABRIK WALpHOF., Belg. pat. 446,477 (Aug. 31, 1942); 
C.A.39: 840 (1945). : 
Liquid ligninsulphonates are condensed with aldehydes in the 
presence of condensing agents if desired. The products are 
used for tanning, fireproofing, or as adhesives. 
Rosrnson, HE. A., AnD Bracu, R., Can. pat. 424,386 (Dec. 12, 
1944); C. A. 39: 1073 (1945). 
A tanning composition is prepared by reaction of a compound of 
sexivalent chromium with ligninsulphonic acids or formalde- 
hyde condensation products thereof. The amount of chro- 
mium compound is such that the trivalent chromium compound 
produced will not precipitate on the addition of excess alkali to 
an aqueous solution of the agent. 


ToprorovskayYA, K. 8., AND KoNovALENKO, P. §., Russ. pat. 59,- 
051 (Feb. 28, 1941); C. A. 39: 1073 (1945). 
A mixture of sulphonated naphthalene and phenol is condensed 
with an aldehyde, the product heated with sulphite waste liq- 
uor, and treated further with an aldehyde to yield a synthetic 
tanning agent. 


Gustavson, K. H., Ing. Vetenskaps. Akad. Handl. No. 177 
(1944); C. A. 39: 4249 (1945). + xgoith 
A study was made of the irreversible fixation of lignin extracts 
of various types by hide protein as a function of pH. In the al- 
kaline range sodium, barium, and calcium salts were used. 
Tanning effect was evaluated by measuring shrinkage tempera- 
ture, resistance to trypsin, capacity for fixing acid, and degree 
of swelling. The effect of modifying the hide and the lignin ex- 
tracts was studied. lLigninsulphonic acid, unlike mineral ac- 
ids, does not swell hide but has a dehydrating action and pre- 
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vents ionization of basic protein groups. The anion of lignin- 
sulphonic acid has a marked effect, particularly in neutral or 
slightly alkaline solution. Fixation of ligninsulphonic acid in- 
creases as pH decreases; that fixed at pH 4 to 8 contains less 
sulphur than that fixed from highly acid solutions. Maximum 
fixation is reached at pH 2 to 3, instead of pH 1 as for mineral 
acids; this indicates that peptide groups do not take part di- 
rectly in the fixation. Saturation with ligninsulphonic acid 
lowers the shrinkage temperature and resistance to trypsin; 
this effect is moderate for skin of mammalian origin but great 
for fish skin. The isoelectric point of collagen treated with 
ligninsulphonic acid is pH 3.2 to 4.2. More equivalents of lig- 
ninsulphonic acid than of hydrochloric acid are fixed by col- 
lagen at pH 3 to 5, and a heavy fixation occurs above pH 5.5 to 
6.0, the isoelectric point of collagen. Irreversible fixation in- 
activates acid-binding groups, withdrawing them from the 
equilibrium. New groups from internally compensated links 
are then formed leading to further fixation of ligninsulphonic 
acid. If collagen is treated with either syntan or ligninsul- 
phonic acid, it loses its power to fix the other. Vegetable tan- 
nins show a marked affinity toward hide saturated with lignin- 
sulphonic acid but the various tannins show widely different 
values of irreversible fixation. Vegetable retannage increases 
shrinkage temperature greatly, but the shrinkage temperature 
of vegetable-tanned leather is lower than otherwise if ligninsul- 
phonic acid has been used either before or after the vegetable 
tanning. Vegetable-tanned leather fixes only slight amounts 
of ligninsulphonic acid at pH 4 to 5 but large amounts at pH 
1 to 2. Leather tanned with astringent vegetable tannin 
binds more acid but less ligninsulphonic acid than leather 
tanned with mild vegetable tannins. Collagen treated with 
ligninsulphonic acid does not swell in 0.1 N hydrochloric acid 
and is relatively stable to acetic acid. Deaminized collagen 
fixes somewhat less ligninsulphonic acid than normal collagen. 
Pretreatment of collagen with a peptizing agent (3 M acetic 
acid), although greatly increasing the amount of vegetable tan- 
nin fixed, does not result in a greater fixation of ligninsulphonic 
acid; this fact possibly indicates that in the primary fixation 
of the ligninsulphonic acid ionic valency forces are predominat- 
ing. The irreversible nature of the fixation and especially the 
dominating effect of the acid anion in the alkaline range as well 
as the influence of fixation of ligninsulphonic acid on shrinkage 
temperature can hardly be explained without assumption of 
secondary reactions between the fixed lignin and the hide pro- 
tein. About twice as much of a high molecular weight fraction 
of ligninsulphonie acid was irreversibly fixed as of a low molec- 
ular weight fraction but the number of equivalents of each was 
about the same. A tanning agent must be irreversibly fixed, 
must stabilize the collagen lattice so that the shrinkage tem- 
perature is raised and resistance to enzymes is increased, and 
must yield a soft, pliable leather. Although ligninsulphonic 
acid is irreversibly fixed, it lowers the stability of the lattice and 
so does not meet the requirements for a tanning agent. Lig- 
nin extracts are valuable for filling, dispersing, bleaching, and 
buffering. The lack of tanning power seems to result from 
structural deficiencies, especially the low content of phenolic 
groups, and might be corrected by introduction of active 
groups. 


aia U.S. pat. 2,365,599 (Dec. 19, 1944); C. A. 39: 4509 
The condensation product of sulphite waste liquor, an aromatic 
sulphonamide, and an aldehyde makes a good tanning agent. 
The sulphite waste liquor should be free of iron and calcium 
and either dry or highly concentrated. Suitable sulphonam- 
ides and aldehydes are mentioned. Condensation ‘is effected 
by heating the reactants at about 100° until the product 
forms a clear solution in water. 


moa Ger. pat. 742,718 (Oct. 21, 1943); C. A. 40: 486 
Aluminum or aluminum ammonium ligninsulphonates or a 
mixture of these salts with ligninsulphonic acid, produced by 
treating sulphite waste liquor with neutral calcium salts and 
then with aluminum sulphate or aluminum ammonium sul- 
phate, are used for tanning. 


SEIDEL, I., Ger. pat. 742,056 (Oct. 7, 1943); C. A. 40: 486 (1946). 
Sulphite waste liquor is treated under pressure with com- 
pounds containing protein-combining groups (hydroxyary], thio- 
aryl, urea, or thiourea) in the presence of a carbonyl compound 
and an acid which has a soluble calcium salt. A carbohydrate, 
e.g., starch or its degradation product, may be added to the 
reaction mixture. 


Riecur, A., and Rupoipn, W., Ger. pat. 745,097 (Dec. 2, 
1943); C. A. 40: 486 (1946). 
The ammonium or alkali salts of ligninsulphonie acid prepared 
from beechwood sulphite liquor are suitable tanning agents at 
a pH of 2 to 7. 
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NATIONAL OIL PRopucts Co., Brit. pat. 565,627 (Nov. 20, 1944); 


C. A. 40: 5279 (1946). : . 

A tanning agent is produced by the reaction of a sexivalent 
chromium compound (e.g., a water-soluble dichromate) with 
ligninsulphonie acid or its formaldehyde condensation product. 
The amount of chromium added should be below that which 
would form a precipitate when an excess of alkali is added to 
the trivalent chromium-lignin products obtained. Thus tan- 
ning agents were obtained from sulphite waste liquors, or their 
solids, sulphuric acid, and sodium dichromate. 


Rosrnson, E. A., AND Bracn, R. M., U.S. pat. 2,401,373 and 


2,401,508 (June 4, 1946); C..A. 40: 5279 (1946). 
Ligninsulphonic acids obtained from sulphite waste liquors are 
used to reduce dichromate to produce tanning liquors which 
contain chromate complexes. These liquors are produced by 
the slow, cooled addition of acidified sulphite waste liquor to 
sodium dichromate, followed by aging and pH adjustment. 
The sodium dichromate should be 12 to 14% of the solids of the 
sulphite waste liquor, and 30 to 35% sulphuric acid is preferred 
for acidification. Neutralization to a pH of 3 to 6 with sodium 
hydroxide is sufficient for pH adjustment. The resultant 
leather has the stability to heat gelatinization of chrome- 
tanned leather, but otherwise may be compared to a vegetable- 
tanned leather. The tannage may either be a pretannage or a 
rapid single tannage. The second patent is identical except for 
the use of formaldehyde-condensed sulphite waste liquors. 


Ricuarpson, R. E., Kern, J. G., Murray, R. L., anp SUDHOFF, 


R. W., Shoe and Leather Reptr. 241, No. 11: 26-29 (1946); 
C. A. 40: 6280 (1946). 
The report of a visit to I. G. Farbenindustrie A.-G. Hochst am 
Main. The methods of preparation of Tanigans SK-7, SK, 
HN, HZ, G, GB, and Extra F are described in detail. 


Curtis, F. J., anD Foaumr, M. F., Shoe and Leather Reptr. 241, 


No. 11: 29-30 (1946); C. A. 40: 6281 (1946). 
The report of a visit to I. G. Farbenindustrie A.-G. Elberfeld 
and Leverkusen. The preparations of Tanigan Extra A, Ex- 
tra B, and Extra E are briefly described. 


Baum, M., SatvesEen, J. R., anD Harmon, C., J. Am. Leather 


Chem. Assoc., 41: 300-305 (1946); C. A. 40: 6860 (1946). 
Hide powders chromed and washed at 18, 23, 28, and 33° were 
used in the analysis of various tanning materials by the A.L.C.- 
A. method. A 20-minute shake at 23 to 25° was used in all 
cases. Commercial ligninsulphonate preparations (precipi- 
tated and evaporated types) showed a marked increase in tan- 
nin content with increasing temperature of preparation of the 
hide powder. Vegetable tannins (hemlock and chestnut extracts 
showed no significant change. Experiments with hide powder 
of various particle sizes prepared at constant temperature 
showed that the ligninsulphonates give higher tannin values 
with decreasing particle size of hide poweder. Little effect was 
noted with the vegetable tannins. It was concluded that a defi- 
nite temperature of chroming, washing, and shaking should be 
specified in the A.L.C.A. method when used for the analysis 
of ligninsulphonate tanning materials. 


Kotosov, N. S., U.S.S.R. pat. 66,701 (July 31, 1946); C. A. 41: 


1862 (1947). 
A tanning agent is prepared by neutralizing sulphite waste liq- 
uor with ammonia and concentrating without previously pre- 
cipitating calcium sulphate. 


Smerxin, A. L., Legkaya Prom. 1946, No. 7/8: 25-26; C. A. 41: 


2266 (1947). 
The preparation of syntan AF is described. It is of the phenol- 
formaldehyde sulphonic acid type and is used in conjunction 
with sulphite waste liquor. 


Mier, O. A., Brit. pat. 571,916 (Sept. 14, 1945); C. A. 41: 


4327 (1947); U.S. pat. 2,418,981 (Apr. 15, 1947); CLA. 41: 

4670 (1947). 
Tanning materials are prepared by the action of chlorine on 
waste sulphite liquor which may have been fermented and de- 
alcoholized and freed from free or loosely combined sulphurous 
acid. The weight of chlorine added is about 10 to 30% of the 
content of organic substance. After or during the chlorina- 
tion, the liquor is treated with an alkaline substance until the 
organically compounded chlorine is eliminated again and a salt 
of “tannic acid’ is precipitated and isolated. Free ‘tannic 
acid” is obtained by treating the salt with sulphuric acid. 


Bucuanan, M. A., Louuar, R. M., AND Niemeyer, D. D., J. Am. 


Go Chem. Assoc. 42: 232-251 (1947); C. A. 41: 4941 
After a careful examination of the literature, the authors came 
to the conclusion that there were three fundamental variables 
upon which conclusive evidence was not available, namely, a 
thorough understanding of the effect of wood type, the effect 
of cooking conditions, and the type of forces concerned in the 
reaction between ligninsulphonates and hide substance. As 
a result of their investigation, they concluded that sulphite 
waste liquors are not very satisfactory from a leather making 
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standpoint. They are low-affinity materials and produce 
empty leathers. However, the species of wood used, and the 
conditions of sulphite cooking were found to have a definite 
influence on the leather-making characteristics of the liquors. 
The best liquors were obtained from spruce when cooked under 
conditions used to produce rayon pulp, but even these gave a 
low-grade tannage. The higher molecular weight fractions 
which were precipitated from solution with high molecular 
weight amines, for example, B-naphthylamine, gave the best 
results. Contrary to Gustavson, these authors found that low 
pH tannages are not necessarily optimal for ligninsulphonates, 
and that the latter do not always act as disaggregating agents 
for collagen. 


Herren, H., Reichsamt Wirtschaftsausbau, Chem. Ber. Priif. Nr. 
015 (PB 52017), 843-851 (1942); C. A. 41: 4941 (1947). 

A discussion of possible tannin substitutes with a reference to 
the possibility of using sulphite waste liquor. 

Kuryanin, G. I., anp Arsuzov, G. A., Legkaya Prom., No. 11/ 

12: 40-42 (1946); C.A.41: 5330 (1947). 
The stability toward alkali of collagen “tanned” with lignin 
sulphonic acids was investigated. Increasing the pH of the 
initial tanning solution decreased the percentage of “irreversi- 
bly bound tannin,” defined as tannin retained after 20 washings 
with distilled water. After treatment with excess 0.075 N so- 
dium carbonate, the percentage of “tannin” increased with the 
pH value. These authors concluded that unlike true vegetable 
tannins, which are, in part, combined reversibly by collagen, 
all of the ligninsulphonate tannin is bound irreversibly. The 
absence of a reversibly bound tannin fraction in leather tanned 
with ligninsulphonate is explained by (1) the weak capacity of 
ligninsulphonate tannin for colloidal coagulation on the surface 
of the collagen elements (2) the lack of binding of ligninsul- 
phonic acids with peptide groups by hydrogen bonds owing to 
the relative scarcity and wide dispersion of phenolic hydroxy 
groups in ligninsulphonate particles as compared with vegetable 
annins. 


Maurtue, G., Reichsamt Wirtschaftsausbau, Chem. Ber. Priif. Nr. 

015 (PB 52017), 819-833 (1942); C. A. 41: 5742 (1947). 
The structure and uses of some of the syntans are reviewed. 
They are cheaper to transport than vegetable tans and are 
stable to acids, light, and enzymes. Ligninsulphonic acids can 
be converted to a tanning material by removing sulpho groups, 
degrading the molecule, partially freeing phenolic hydroxy] 
empups, then sulphonating sufficiently to render the product 
soluble. 


BERKMAN, Y. P., J. Am. Leather Chem. Assoc. 42: 409-422 (1947); 
C.A,41: 7791 (1947). 

Conclusions as to the chemical nature and probable mode of 
preparation of the Tanigans Extra A and D were drawn from 
analyses and potentiometric curves. The “‘filling’’ and ‘“form- 
ing” properties were evaluated by determination of the degree 
of tannage and volume yield. Both products were found to 
possess properties warranting their designation as replacements 
for vegetable extracts. Tanigan Extra A has superior ‘‘filling”’ 
ability and is therefore more suitable for tanning heavy leather. 
Tanigan Extra B has superior “forming” ability and is there- 
fore more suitable for tanning light feathers. 


Bae K., Brit. pat. 590,907 (July 31, 1947); C. A. 42: 398 
1948). 

Sulphite waste liquor is made alkaline with sodium or potassium 
carbonate and the ammonia released is boiled off. The liquor 
is then neutralized with acid and mixed with alcohol to precipi- 
tate the inorganic salts. The precipitate is separated from the 
liquor and the alcohol distilled off; this yields a tanning extract 
with a purity of 60% or more. 


Me.anper, K. H. A., Sdvo, G. E., anp Jonanson, T. I, U. 8. 
pat. 2,445,838 (July 27, 1948); C. A. 42: 7530; (1948). 
Precipitated calcium ligninsulphonate, obtained by treating 
sulphite waste liquor with lime, is treated with dry sodium 
(potassium or ammonium) sulphate, and sufficient sulphur di- 
oxide to reduce the pH to 2 at a temperature below 20°. After 
the calcium sulphate settles (about 24 hours) the supernatant 
liquor is removed and evaporated (with steam at 100° and then 
with air at 30°) to dryness. The presence of sulphur dioxide 
prevents the sodium ligninsulphonate from darkening. A 
yield of about 25.5% based on the dry solids in the waste liquor 
was obtained. The product contained 17% ash, 0.3% cal- 
cium, and 7% sodium and is light colored, easily soluble, and 

suitable for use in tanning and in washing compounds. 


Higusercer, J. H., Bump, A. H., anv O’Fuanerry, F., J. Am. 

Leather Chem. Assoc. 43: 307-329 (1948); C. A. 42: 8506 

1948). ; 

we at of a laboratory scale investigation of approximately 
40 patent disclosures pertaining to the production of synthetic 
tanning materials, eight were selected for large-scale evaluation. 
These consisted of an acid condensate of concentrated. sulphite 
waste liquor with resorcinol, and of dispersions 1n sulphite 
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waste liquor of a dihydroxy-dipheny] sulphone-formaldehyde 
resin, two modifications of phenol-formaldehyde resins, a blend 
of a @-naphthalene sulphonic acid-formaldehyde condensate 
with diphenylolpropane, and an alkaline resorcinol-furfural con- 
densate (in three types of sulphite waste liquor). The products 
were used in pilot-scale sole-leather tannages, and the resulting 
leathers were subjected to chemical, physical, and actual wear 
tests. The results indicated that blends of sulphite waste 
liquor and an alkaline resorcinol-furfural condensate can pro- 
ee of similar characteristics to those given by natural 
annins. 


Marna, H., J. Soc. Chem. Ind. Japan, 45: 267-272 (1942); 
C. A. 43: 1972 (1949). 
The tanning mechanism of ligninsulphonic acid was studied by 
its reaction on gelatin. Coagulation of gelatin dispersed in wa- 
ter was completed by adding ligninsulphonic acid which con- 
tained an equivalent amount-of sulphonic radical as the free 
amino radical in gelatin, the latter being ascertained by titrat- 
ing the solution of gelatin in glacial acetic acid with sulphuric or 
hydrochloric acid in the same solvent. This shows that the sul- 
phonic radical plays the principal part in bringing the lignin- 
sulphonic acid molecule into contact with the surface mole- 
cules of the hide in the tanning process. The importance of 
the hydroxyl group and the size of the ligninsulphonic acid 
molecule were also qualitatively verified, the former by com- 
paring the power of coagulating gelatin by ligninsulphonic acid 
with that of ethyl or acetyl derivatives, and the latter by 
measuring the softening point of coagulated gelatin by lignin- 
sulphonic acid of various molecular sizes. With the increase 
in degree of polymerization, the tanning power of gelatin in- 
creased. Whén the sulphite waste liquor was used without 
treatment, the softening point was low, and its tanning power 
was weak. This was considered to be due to the presence of a 
large amount of ligninsulphonie acid of low molecular weight. 
Dvorsxit, I.'M. L., anp Eruxurmovicn, M. I., Legkaya Prom. 8, 
No. 10: 25-26 (1948); C. A. 43: 6449 (1949). 
A description of experiments on the production of tanning ma~ 
terials from sulphite liquor after fermentation to produce alco- 
hol. 
Jounson, A. M., anv Marsuatu, H. B., Pulp Paper Mag. Can. 
50, No. 8: 98-104 (1949); C. A. 43: 8677 (1949). : 
A survey of the utilization of sulphite waste liquor as a tanning 
agent with 206 references. 
OsakeyutTio, A. A., Norw. pat. 74,547 (Jan. 31, 1949); C. A. 44: 
3714 (1950). 
Sulphite waste liquors or ligninsulphonic acids obtained there- 
from are treated with Cl; either before or after saponifying the 
sulphonic acids present by treatment with alkali at raised tem- 
peratures. In an example, sulphite waste liquor is chlorinated 
with 2 mols of Cl, at 18° and then heated to 170 to 175° with 
NaOH. After acidifying to precipitate the product, it may be 
used as an emulsifier or tanning agent or used as an artificial 
resin, 


Postwar Government Reports of the German Tanning 
Industry 


C.I.0.8. XXIII-25. d 
The preparations of Tanigans Extra B, A, and E are described; 
the two latter contained sulphite waste liquor. 


Fiat 450. 
Hansa tanning agents were described by Prof. K. Freudenberg 
as being of rather poor quality. 


Frat 962. , 
The preparation of Tanigans Extra A, C, and F are described. 
Tanigan A is prepared as follows: 4100 kg. phenol and 1235 kg. 
sulphuric acid are heated under vacuum and the excess phenol 
and water distilled off. The pH is then adjusted to 6 to 7 with 
sodium hydroxide, diluted and treated with formaldehyde and 
sodium ligninsulphonate (derived from crude calcium-base 
sulphite liquor). The resin so obtained is precipitated with 
ammonium sulphate and then with hydrochloric acid. Tani- 
gan C is rather similar but contains cresols and sodium bisul- 
phite. Tanigan F contains no sulphite waste liquor. 


BIOS 216. . 
This report includes a brief account of an interview with K. 
Freudenberg. In his opinion there was no immediate possibil- 
ity of the development of a process which would utilize lignin 
on a large scale. He concluded that the best way to use con- 
siderable amounts of lignin would be the development of many 
processes using limited quantities. 


BIOS 240. ; RS 
A description of the synthetic tanning agents and auxiliary 
products produced by I. G. Farbenindustrie. 


BIOS 762. 
This is a detailed account of the manufacture and practical ap- 
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plication of German synthetic tanning materials and related 
substances. The function of sulphite liquors in these syntans 
is primarily as a dispersing agent, although they do react with 
hide substance to some extent. The following methods for the 
use of sulphite waste liquor in tanning are included: 


(1) As a tanning agent—a dispersion of 100 parts of sulphite 
waste liquor and 15 parts of sulphonated Novolak (a phe- 
nol-formaldehyde condensation product). 

(2) As a tanning agent—a mixture of 95% sulphite waste liquor 
and 5% quebracho. 

(3) As a pretan—the hide is exposed to aqueous sulphite liquor 
the excess of which is removed by pressure. It is then 
treated with Novolak in acetone solution and finally with 
water to precipitate the excess Novolak. 


It was further reported that a good sole leather could be pro- 
duced by the use of a mixture of 60% sulphite waste liquor and 
40% spruce bark extract. Attempts to improve sulphite waste 
liquor by treatment with sodium hydroxide were not particu- 
larly successful. A mixture of sulphite waste liquor and so- 
dium hydroxide was dried and heated at 100 to 170° with the 
result that the sulphonate groups were largely removed and the 
methoxyl converted to hydroxyl. After condensation of this 
product with a small amount of formaldehyde, the tanning 
properties were found to have been improved. However, since 
only poor yields were obtained and many technical difficulties 
were encountered, the investigation was discontinued. 


BIOS 912. 
This report isan account of the German sole leather tanneries. 
In 1944, 50% of the tannin used in Germany was synthetic, 
Later this figure decreased, but the use of sulphite waste liquor 
as a filler increased. The synthetic tannins are described with 
particular reference to the tanigans. Tanigan Extra A was the 
most widely used. 


BIOS 1425. 
A lengthy account of the German light leather industry, includ- 
ing a few references to the use of syntans. 


BIOS 1538. 
A review of some German textile leather producing firms in- 
cluding a few references to the use of syntans. 


Batre, M. P., Reprern, T., Turner, C. G., anp Wise, S. G. A., 
Hobart Publishing Co., New York (1947); C. A. 42: 5250 
(1948). 

The Manufacture and Practical Application of German Syn- 
thetic Tanning Materials and Related Substances. 


4; FUELS 
PENDL, ne Ger. pat. 712,695 (Sept. 25, 1941); C. A. 37: 4552 
1943 


Sulphite ‘liquor is concentrated to a 50% solids content and 
made into a thin unstable emulsion with an oil. The emulsion 
is evaporated to a 14% water content and used as a fuel (cf. 
C. A. 37: 2162 (1943)). 

ie H., Ger. pat. 729,081 (Nov. 12, 1942); C. A. 38: 470 

1944). 

The preparation of a motor fuel oil from sulphite waste liquor 
is described. Sulphite waste liquor is evaporated to dryness 
and the dry material distilled. The oil obtained thereby is 
used to dissolve fresh evaporated sulphite liquor. 


Ce aiiae Can. pat. 434,345 (Apr. 23, 1946); C. A. 40: 4521 
A fuel is prepared by spraying hot sulphite waste liquor over a 
mass of wet pulp-mill waste woody material to remove the wa- 
ter. The diluted liquor is concentrated by evaporation and 
again sprayed over the partially dried mass to dry it further, 
and deposit combustible solids in it. 


5. FERTILIZERS 


Boutien, W. B., Pacific Pulp Paper Ind. 16 No. 12: 30-34 
(1942); C.A.37: 3600 (1943). 
Experiments are described which show that application of a 
moderate amount of sulphite waste liquor to the soil increases 
general microbial activity. Most of the constituents undergo 
rapid transformation. Sulphite lignin, although resistant like 
all lignins, is more readily decomposed than many others. The 
sugars and lignin in sulphite waste liquor stimulate a response 
on the part of soil microorganisms not unlike that produced by 
an equivalent amount of organic substance added as straw. 
As a source of immediately available energy the sugars have 
potential value for increasing nitrogen fixation by Azotobacter 
and certain other soil bacteria. Sulphite waste liquor can 
serve as a sulphur fertilizer. About half of the total sulphur 
content cannot be considered rapidly available as sulphate, the 
remainder, existing in sulphonic combination with the lignin, 
is slowly oxidized. This slow availability would be advanta- 
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geous, particularly in soils subject to leaching, because it would 
provide a prolonged more or less constant supply of sulphate in 
a manner comparable to that in which slowly available humus 
nitrogen makes possible a small but continual supply of nitrate. 
Soil reaction is not greatly altered by moderate applications of 
sulphite waste liquor, the pH is slightly lowered at first but 
gradually increases to almost normal. No deleterious effect 
of the waste liquor was observed with applications as high as 60 
tons per acre. The fertilizer value of sulphite waste liquor, as 
evident from the analytical data, is too low to permit general 
economic application to the soil. However, where situation 
and facilities permit, sulphite waste liquor might be distributed 
in moderate concentration in irrigation water as a means of 
disposing of a nuisance; no toxicity and some increase in soil 
fertility could be expected from such application. 


Scumrrer, F., Bodenkunde u. Pflanzenernahr. 27: 23-61 (1942); 
C. A. 37: 4174 (1943). es 

A critical review of the properties of lignin and ligninlike ma- 
terials and their significance as humus building materials. 
Lignins are important raw materials for the formation of hu- 
mins, but not all lignins can be converted into valuable humin 
materials. There are important differences between genuine 
lignins and isolated lignins and these latter also differ among 
themselves in a manner dependent on the method of isolation. 
It is recommended that measures be taken to improve the re- 
activity of by-product lignin. 


ALDERFER, R. B., Grissins, M. F., anp Hatey, D. E., Ind. Eng. 
Chem. 36: 272-274 (1944); ef. C. A. 35: 6374; C. A. 38: 
1830 (1944). ery 

An excellent soil structure can be obtained through the judi- 
cious use of sulphite liguor. A marked increase is brought 
about in probable permeability which is in turn brought about 
by the considerable increase in the number of water-stable 
granules produced, as shown by aggregate analysis. Addition 
of an ample quantity of well-balanced fertilizer should precede 
the sulphite treatment. The mixture should contain 40 to 60 
pounds per acre of available nitrogen in order to prevent serious 
competition between the soil organisms and crop plants for 
mineral nitrogen. The sulphite liquor contains about 35% lig- 
nin, which should contribute to the formation of humus. 


Prauson, H., Ger. pat. 738,894 (July 29, 1943); C. A. 39: 5391 
(1945). 

More or less concentrated sulphite liquor, fermented or not, is 
catalytically (contact catalysts) treated with 10 to 20% nitric 
acid. The mixture is kept agitated and it is maintained at 
room temperature or lower. The nitrogen oxides evolved are 
conveyed into ammonia, lime, or potassium hydroxide solution. 
The reaction product is neutralized with some neutralizing fer- 
tilizer or minefal fertilizer. The product is thickened with 
gypsum and finally powdered. 


Aries, R.8., Northeastern Wood Utilization Council Bull. No. 7: 
56-62 (1945); C. A. 40: 1623 (1946). 
A discussion of the possibilities of a coordinated research on the 
economical and technical aspects of the use of lignin as a ferti- 
lizer. If lignin or other pulp-mill wastes prove uneconomical 
the hydrolysis of sawdust or chipped wood offers other possibil- 
ities. 
SEIBERLICH, J., Northeastern Wood Utilization Council Bull. No. 7: 
49-52 (1945); C. A. 40: 1624 (1946). 
The fundamentals of lignin chemistry as applied to fertilizers 
are discussed. 


Eweson, EH. W., U.S. pat. 2,392,811 (Jan. 15, 1946); C. A. 40: 
2258 (1946). . 

In a variation of the Heijkenskjold process (cf. U.S. pat. 1,881,- — 
557 (C. A. 27: 559)), a hygroscopic fertilizer containing lignin, 
vitamins, and yeast is made by the propagation of various 
races of yeast in neutralized sulphite waste liquor and drying 
the mash at 140 to 200°F. The lignin coats and protects the 
yeast cells from disintegration until sufficient soil moisture pen- 
etrates the coating and permits a balanced utilization of the 
yeast components by the plant. 


SrepHEnson, R. E., Pulp and Paper Ind. 19. No. 12: 68-70 
(1945); C.A. 40: 4162 (1946). 

Experiments are described in which the quantities of sulphite 
waste liquor, which are safe to use in irrigation water, are de- 
termined. It appears from the results that it is safe to use the 
liquor in irrigation water to the extent of 0.5 inch per acre (60 
tons per year). This quantity would add about 800 pounds of 
sulphur, 200 pounds of calcium, 180 pounds of magnesium, 16 
pounds of potassium, 1 ton of sugar and 3 tons of lignin to the 
soil; of these sulphur is probably the most beneficial. 


SaucaE.u, V., Am. Fertilizer 104, No. 3: 7, 28, 30 (1946); C. A. 
40: 4834 (1946). 


A review of selected investigations on lignin as a fertilizer ma- 
terial and as a soil amendment. 
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Artes, R. 8., Paper Trade J. 123, No. 21: 47- : 

t a A ewes ; 7-51 (1946); CLA. 

alcium ligninsulphonate from sulphite waste li in- 
creased the yield of shelled beans by 60% when “parent a ihe 
rate of 10 tons per acre. The use of lignin from dilute acid hy- 
drolysis (Scholler process, cf. C. A. 33: 7543) increased the 
starch content of potatoes by 85%. A partially hydrolyzed 
wood (containing cellulosic materials), as well as sawdust gave 
less satisfactory results. Lignin with surface-active properties 
obtained by either acid or alkaline pulping, increases the infil. 
tration rate of water into soil up to a hundredfold; this indi- 
cates promise in eliminating erosion and increasing the rain- 
absorbing capacity of the soil. Applications of sulphite lignin 
to soil in pots increased the organic content, pH value, soluble 
phosphorus, and calcium content of the soil. It could be used 
as a substitute for liming materials and part of the cost written 
off because of its calcium and magnesium content. The pre- 
vention of leaching is an added advantage. 


Nixisuxina, P. I., Pedology (U.S.S.R.) 1946, 667-674: C. A. 41: 

"2835 (1947). ee ae eae 
Sulphite waste liquor, before and after fermentation to alcohol, 
ammoniated lignin, cellulose, and humic acid were tested for 
their capacity for soil structure formation. The sulphite waste 
liquor and its waste product after fermentation to alcohol in- 
creased the absorbed ammonium nitrogen content of the soil, as 
well as the structural stability of the 3, 2, and 1-mm. aggre- 
gates. Ammoniated lignin proved to be the most stable to de- 
composition. 


Artes, R.§., Northeastern Wood Utilization Council Bull. 19: 79-— 
120 (1948); C. A. 42: 4745 (1948), 
A review of the use of lignin as a soi! builder. 


Sowpen, F. J., Atkinson, H., J. Sci. Agr. 28: 175-182 (1948); 
C. A. 42: 6976 (1948). 

The use of neutralized sulphite waste liquor solids for soil 
treatment and their effect on crop growth were investigated. 
On soils where oats responded to applications of nitrogen, re- 
sponse was also obtained by addition of sulphite waste liquor 
containing nitrogen. Alfalfa responded to the addition of po- 
tassium and phosphorus, but not to the addition of nitrogen. 
Sulphite waste liquor solids had little or no effect on the growth 
of alfalfa. Sulphur applied as gypsum or with sulphite liquor 
solids had no beneficial effect on the growth of either oats or al- 
falfa. The nitrogen was more available in an ammonium-base 
liquor neutralized with ammonium hydroxide, than in a cal- 
cium-base liquor neutralized with ammonium hydroxide. 


6. FERMENTATION 


Hacauunnp, E., Herwinxet, H., anp Brerearx, T., J. prakt. 
Chem. 162: 2-18 (1943); C. A. 37: 3935 (1948). 

In the sulphite pilping of wood a part of the dissolved sugar is 
transformed into an aldonic acid—prohably through a sugar bi- 
sulphite compound and a labile keto-sulphonic acid. From the 
sulphite waste liquors obtained with strongly acid bisulphite 
solution, sugar sulphonic acids can be isolated in small amounts; 
with less acidic bisulphite solutions, similar acids can be iso- 
lated but they differ from those formed with the strongly acid 
solutions. These sulphonic acids are stable in boiling dilute 
mineral acids and cold dilute alkalis. Fructose was treated 
under standard sulphite cooking conditions to form a sulphonic 
acid derivative which was separated from excess fructose by 
fermentation of the latter. This sulphonic acid is a new type 
of sugar derivative. The stable sugar sulphonic acid is not 
fermentable and appears to have no effect on the fermentation 
of glucose. In sulphite waste liquor, especially from the manu- 
facture of strong pulps, the sugars may be present as a bisul- 
phite compound. These compounds greatly retard alcoholic 
fermentation and are themselves not fermentable. The bisul- 
phite compounds are stable within the pH range of 4 to 7; they 
must be destroyed before fermentation. A sulphite waste 
liquor which yields 0.64 to 1.0 ml. alcohol per liter, on being neu- 
tralized to a pH of 7 to 7.68, gives 6.2 to 7.4 ml. per liter. The 
presence of sugar sulphonic acids in low molecular weight p- 
ligninsulphonic acids has been shown experimentally. 


Hiaauunp, E., Svensk Papperstidn. 46: 143-148 (1943); cf. C. A. 
36: 6335; C. A. 37: 5233 (1943). 

A review of the research activities of the Central Laboratory of 
the Cellulose Industry during 1942. These activities were de- 
voted largely to problems concerning sugar formation and de- 
struction during the sulphite digestion under varying condi- 
tions. Attempts have been made to define the conditions 
which allow a maximum yield of alcohol, to trace the origin of 
methyl] alcohol in sulphite alcohol and to study the possibility 
of increasing the alcohol yield and the dry weight of sulphite 
waste liquor by the addition of waste liquor and wash waters to 
the cooking acid. Work on the bleaching of pulp has been con- 
tinued. Other problems are reviewed briefly. 
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Brreek, T., Svensk Papperstidn. 46: 148-152 (1943); C. A. 37: 
5234 (1943). 

The sugars formed during the sulphite digestion react with the 
bisulphite as long as such is still present in the cooking liquors. 
Both simple addition products and more stable sulphonic acids 
are formed. The stability of these products and their effect on 
the alcoho] fermentation are discussed. Owing to the low acid- 
ity of the waste liquors from the manufacture of strong pulp, 
it is difficult to decompose the sugar-sulphite compounds in 
these liquors by ordinary aeration and neutralization. By in- 
creasing the pH of the liquor to above pH 7, these compounds 
are ete, and consequently the alcoho! yield can now be in- 
creased. : 


Preuxert, M. E., Betheft Z. Ver. Deut. Chem. No. 45: Die Chemie 
55: 60(1942); C.A.37: 5430 (1943). 
A review of biosynthesis in modern industry, including a ref- 
erence to one of the most important modern investigations, the 
action of fungi on sulphite waste liquor. 


Fink, H., Lecuner, R., anp Ivute, R., Vorratspflege wu. Leben- 
smittelforsch. 5: 100-125 (1942); C. A. 37: 5501 (1948). 

An account of technical investigations into the production of 
food yeast from sulphite waste liquor of coniferous and decidu- 
ous wood. The necessary pretreatment is described. Torula 
yeast, which can be continuously cultivated, can be used for 
seeding and does not need added nitrogen in an organic form. 
Foaming can be overcome by a simple mechanical device with- 
out the aid of an antifoaming agent. Sulphite waste liquor 
from beech and from conifers is compared. The working up 
of the yeast waste liquor by separation, pressing, and drying, 
presented no difficulty. 


Nepenin, N. N., Bumazhnaya Prom. 18, No. 8: 2-12 (1940); 
Chem. Zentr. 1941, I: 3017; C. A. 37: 6399 (1943). 

The sugar-containing substances present in sulphite waste 
liquor can be utilized for the production of aleohol, while the 
residual liquor, which is rich in organic matter, should be uti- 
lized in some other manner. A moderate reduction of the cal- 
cium content of the cooking acid by a proper cooking procedure 
should result in an appreciable increase in the sugar content of 
the waste liquor without reducing the yield or quality of the 
cellulose. By combining such measures with a rational method 
of washing, it should be possible to increase the yield of alcohol 
per ton of cellulase. 


Menzinsxy, G., Svensk Papperstidn. 45: 421-428 (1942); C. A. 
37: 2573 (1943); C.A.37: 6594 (1943). 
A description of a rapid microbiological method for determin- 
ing the percentage of sugar available for alcoholic fermentation 
in sulphite waste liquor. 
eon F., Ger. pat. 729,842 (Dec. 3, 1942); C. A. 38: 456 
1944). 
Sulphite waste liquor, especially from beechwood, is adjusted 
to a pH of approximately 4.3, nutrient salts are added, and the 
clarified liquor utilized for growing yeast. 
Riecue, A., AnD Hineeraa, G., Ger. pat. 734,471 (Mar. 18, 1943); 
C.A.38: 1366 (1944). 
A purified ligninsulphonic acid is precipitated from sulphite 
waste liquor which has been previously used for the growth of a 
protein yeast, 
Scumipt, E., Papier-Fabr.-Wochbl. Papierfabr., No. 2: 43-50 
(1943); C. A. 38: 2200 (1944). 
A review of the technical production of beechwood pulp and the 
preparation of yeast from beechwood sulphite waste liquor. 


Apptine, J. W., Paper Mill News 66, No. 38: 14-15 (1943); 
C. A. 38: 2201 (1944). 
A brief discussion of some of the beneficial activities of micro- 
organisms insofar as the paper industry is concerned; yeasts 
(for fermentation of sulphite waste liquor or of sugars from 
wood hydrolysis), fungi (for the production of amylase, dia- 
stase, and invertase), and acetic, propionic, and lactic acid-pro- 
ducing bacteria. 
Rosten, M. M., Paper Mill News 66, No. 43: 60, 62 (1943); 
C. A, 38: 2203 (1944). 

A brief outline of the production of alcohol from sulphite waste 
liquor at the Thorold, Ontario, plant of the Ontario Paper Co. 
Sankey, C. A., anD Rostren, M. M., Pulp Paper Mag. Can. 45: 

171-178, 188 (1944); C. A. 38: 2203 (1944). 
A progress report on the development of commercial produc- 
tion of alcohol for war purposes at the Thorold, Ontario, plant 
of the Ontario Paper Co., using the so-called “reuse of yeast” 
process developed by Les Usines de Melle (Can. pat. 341,720; 
348,549; 402,847). 
Sontrrs, C. J., Oliém Vetten Oliezadem 26: 63-68 (1941); 
Chem. Zentr. 1941, 11: 3011; C. A. 38: 2226 (1944). 
A discussion of the difficulties in the production of fat from var- 
ious microorganisms on sugar solutions, molasses, and sulphite 
liquor. The fats are not below vegetable fats in nutritive value 
and contain palmitic, stearic, oleic, linoleic, and tetracosanic 
acids. 
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Pruxert, M. ., Cellulosechem. 21: 32-34 (1943); C. A. 38: 2410 
(1944), 

Two hypomycetes (‘“Myzelpilz-biosyn” (I) and (II)) which 
synthesize protein from sulphite waste liquors and slops have 
been studied. Of these I acts only in dilute liquors (containing 
about 1% reducing sugars), whereas II functions very well in 
liquors containing up to 2.5% sugars. Hither I or IT can be 
used in converting slops into protein. The difference between 
the synthesis effected by I and II on the one hand and Torula 
utilis (III) on the other is discussed. The pretreatments of 
waste liquors are similar but the nutrient superphosphate re- 
quirements for I and IJ are considerably lower than for II, and 
the addition of potassium and magnesium salts is unnecessary. 
The production of the threadlike structures by I and (or) II 
makes possible a clean-cut separation of protein from the liquor 
and simplifies washing. The pressed mycelia are stable and 
palatable and can be used in ‘“‘vegetable sausage” manufacture. 
The protein synthesized contains appreciable amounts of di- 
amino groups which are usually lacking in plant protein. 


Roscurer, H., Svensk Papperstidn. 46: 465-471 (1943); C. A. 
38: 2486 (1944), 

Wood chips can be hydrolyzed by heating under pressure with 
unfermented sulphite waste liquor. Up to 20% of the dry 
wood substance is converted to reducing substances. By this 
means, the sugar in sulphite waste liquor is increased to 7 to 8% 
and steam costs for ethyl alcohol production are much re- 
duced. 70% of the sugars produced can be utilized. The pre- 
hydrolysis is best carried out by heating the chips once or re- 
peatedly at 135 to 145°, each time for about 40 minutes. Pulp 
may also be hydrolyzed by sulphite waste liquor, but dilute 
acid is better, since the sugars are not decomposed as they are 
by the high temperatures necessary with sulphite waste liquor. 
The wood chips are not changed in appearance by hydrolysis 
with sulphite waste liquor, and are suitable for rayon manu- 
facture and pulping by the sulphate process. 


ScupuneERrt, A., Biedermanns Zentr. Abt. B. Tiererndhr. 13: 329- 
340 (1941); Chem. Zentr. 1941, II: 2834; C. A. 37: 3470 
(1941); C. A. 38: 3694 (1938). 

Dried yeast, which had been grown on beechwood sulphite 
liquor and which had a protein content of about 50%, was 
found to contain 4 J.U. Vitamin B:, and 12.5 biological units 
of the Bs complex. Feeding experiments on young rats revealed 
no difference in the food action between this yeast and brewers’ 
yeast. There were no harmful results after feeding rather 
large amounts of concentrated waste liquor. 


Buuant, H., Tech. fiir Alle 1943, 342-344; Chem. Zentr. 1943, I: 
1426; C.A.38: 4749 (1944). 
A description of the production of alcohol from sulphite liquor 
and the methods of dehydration used with special reference to 
dehydration by gypsum and its advantages. 


Laver, K., Papier-Fabr.-Wochb!. Papierfabr. 1943, 258-261; 
C. A. 38: 4798 (1944). 

Prehydrolysis of various straws and reeds permits their use in 
rayon manufacture. The effects of sulphuric acid prehydroly- 
sis of various woods are discussed not only from the point of 
view of the properties of the resulting pulp, but from the point 
of view of fermenting the prehydrolyzate in combination with 
sulphite waste liquor. 


HEIWInKEL, H., Svensk Papperstidn. 47: 265-270 (1944); C. A. 
38: 5082 (1944). 

The sulphite cooking process is accompanied by a considerable 
decomposition of sugars, partly by oxidation to aldonic acids. 
Apparently other reaction products are formed which seem to 
combine with the low molecular weight fraction of the 6-lignin 
sulphonic acids of the waste liquor. Hence the decrease in sugar 
content is not only caused by the formation of the aldonic 
acids but also by the formation of products which contain sul- 
phur and exhibit the properties of sulphonic acids. It is very 
difficult to separate these sulphonic acids from the low molec- 
ular weight 6-ligninsulphonic acids. Because of this, pure 
sulphonic acids were prepared from holocellulose and simple 
sugars (glucose, galactose, and fructose) by pressure heating 
with sodium bisulphite cooking acid. It is difficult to prepare 
pure sugar sulphonic acids because of their marked solubility, 
their instability, and the fact that they could not be separated 
from the aldonic acids in one operation. The composition of 
the various sugar sulphonic acids is given. No product con- 
taining sulphur could be isolated from lactose and cellobiose. 


Peart, I. A., anp Apprine, J. W., Science 100: 51 (1944); C. A. 
38: 5253 (1944). 

In a study of the growth of Penicillium notatum on sulphite 
waste liquor it was found that lactose may or may not serve as a 
nutrient for mold growth. It definitely serves as a preserva- 
tive for the penicillin produced. In parallel experiments with 
corn steep liquor it was found that starch dextrin can be substi- 
tuted for lactose to give equivalent yields of penicillin, 
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Correns, E., Beth. Z. Ver. deut. Chem. A; Chemie, B: Chem. 


Tech. 1943, No. 47: 22-27; Chem. Zentr. 1943, I: 2715; 

C. A. 38: 5349 (1944). ; 
Sulphite waste liquor can be used for alcohol production and 
the fermented spent liquor evaporated or concentrated by dif- 
fusion washing. 


Hacauunp, E., Herwinxet, H., anp Bercex, T., Cellulosechem. 


21, 108-114 (1943); C..A.38: 5402 (1944). 

Sulphite pulping gives rise to 40 to 60% losses of fermentable 
sugars, the end products being aldonic acids and the intermedi- 
ate products “sulphites,’”’ formed from the simple sugars and 
sulphurous acid, and sugar sulphonic acids. The sulphites 
(exemplified by the compound from glucose) have a maximum 
stability at pH 5 to 7 and retard fermentation markedly, 
whereas the sulphonic acids are stable over a very wide pH 
range and have little influence on fermentation. In the case of 
hard cooks, Joosely bound sulphur dioxide increases in amount 
until 5 to 7 grams per liter of waste liquor is attained. These 
maximum values correspond approximately to 1 mole sulphur 
dioxide per mole of glucose. Sugar in the waste liquor contin- 
ues to add sulphur dioxide as long as inorganic sulphites are 
present. The sulphites cannot be split readily by aeration as 
long as the inorganic bisulphites still remain (i.e., as long as the 
lime has not been fully utilized). The lower the pH, the more 
complete is the decomposition of the sulphites. On neutraliz- 
ing the waste liquors from hard cooks inorganic bisulphites are 
precipitated. Consequently the sugar sulphites are more fully 
dissociated. On the other hand, the zone of maximum stabil- 
ity for them is reached by this very treatment, and aeration fol- 
lowing ordinary neutralization must be protracted. In waste 
liquors obtained from soft cooks, all inorganic bisulphites have 
been consumed and the pH is so high that the sulphites are not 
stabilized and aeration periods may be shortened. Liquors ob- 
tained from cooks used in the production of pulp for feedstuffs 
and rayon give the highest alcohol yields when fermentations 
are carried out at pH 4.5 to 5. Usually the liquors from hard 
cooks should be fermented at not less than pH 6. During the 
fermentation, the pH decreases; this decrease accelerates the 
decomposition of the sugar sulphites. When, in the case of 
hard cooks, the pH of the fermentation lies quite near the 
neutral point, danger of sulphur dioxide evolution is lessened. 
The sugar sulphites, however, may be largely destroyed by 
rendering the waste liquors distinctly alkaline. Subsequently 
the solutions may be acidified and effectively fermented at pH 
4.5 to 5. The efficiency of fermentation then approaches that 
of pure sugar mixtures. 


Heiistrém, N., Svensk Papperstidn. 47: 73-74 (1944); C. A. 


38: 6556 (1944). 
Contaminating substances separated in the distillation of sul- 
phite alcohol consisted of acetal and a fraction boiling at 175° 
containing chiefly d-limonene. The acetal could not be puri- 
fied by repeated distillation. > 


Haunet, §., Svensk Papperstidn. 47: 75-76 (1944); Camas 


6556 (1944). 
The removal of terpenes from sulphite alcohol by distillation in 
a five-column continuous still (of which the first column con- 
tained 46 plates) is described. 


Grotu, B., Errxsson, A., AND Hout, T., Svensk Papperstidn. 47: 


405-414 (1944); C. A. 39: 413 (1945). 

During the manufacture of sulphite alcohol, several chemical 
reactions occur in the distillation system. Acetaldehyde 
formed during the fermentation may combine not only with 
the alcohols present to form acetals, but also with hydrogen sul- 
phide to form thioacetaldehyde hydrate. Through the cata- 
lytic effect of sulphur dioxide, acetaldehyde may be con- 
densed—with simultaneous removal of water—to give com- — 
pounds of acetal or mercaptal character, which may be further 
converted to thioparacetaldehyde with varying sulphur con- 
tent. The formation and reactions of the sulphur compounds 
have been studied. By decomposition of the thiosulphate pres- 
ent in the fermented liquor, small quantities of hydrogen sul- 
phide are formed simultaneously with sulphur. Because hy- 
drogen sulphide and sulphur dioxide react fairly slowly to form 
elemental sulphur there is a possibility that the hydrogen sul- 
phide reacts with the aldehydes present in the fermented liquors 
to form thioacetaldehydes. Methods have been developed for 
determining the hydrogen sulphide formed during distillation 
and for detecting minute quantities of thioacetaldehyde com- 
pounds in the alcohol. 


Roscuier, H., anD Karppinen, L., Finnish Paper Timber J. 25: 


40-49 (1943); Chem. Zentr. 1943, II: 1930-1931; C. A. 39: 

413 (1945). 
The hemicelluloses of wood can be hydrolyzed advantageously 
by heating under pressure with unfermented sulphite waste 
liquor which converts 20 to 22% of the wood into reducing sug- 
ars. The residual wood can be pulped by the sulphate but 
not by the sulphite process. The pulp obtained appears to 
have normal properties. Hence, it is possible to obtain fer- 
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HinpssberaG, L. E., Finnish Paper Timber J. 25: 455-460, 481- 
488, 504-510 (1943); Chem. Zentr. 1944, I: 1248: C. A. 39: 
3389 (1945). 


mentable sugars as a by-product in sulphate cooking. Curves 
and tables are given in the original. . 


ZELLSTOFFFABRIK WALDHOF, Belg. pat. 446,546 (Aug. 31, 1942): 


ACE Tt 


C. A. 39: 780 (1945). 

A process for obtaining yeast from hardwood sulphite waste 
liquor in which the undiluted liquor, containing 3 to 5% reduc- 
Ing matter (sugars) is added to a fermenting or fermented wort 
containing fresh leaven. Air is passed through the wort at the 
rate of 8 to 10 cubic meters per kilogram of dry yeast obtained. 
By the addition of lime, the liquor is previously brought to a 
temperature of 60 to 70° and a predetermined acidity (pH 4.2 to 
4.4). The fermented wort is drawn off and replaced by fresh 
diluted wort. The yeast is separated by centrifuging. 


Suerrarp, E. C., anp Kressman, F. W., Ind. Eng. Chem. 37: 
5-8 (1945); C.A.39: 810 (1945). 

A review of processes for the conversion of wood and sulphite 

Bee eauor into ethanol in the United States prior to World 
ar IT. 


CENTRAL LABORATORY OF THE CELLULOSE Inpusrry, ANALYSIS 
Commirren (SwepEn), Svensk Papperstidn. 47: 512-515, 
552-554 (1944); C.A.39: 1536 (1945). 3 

The text is given of the Swedish Standard CCA II for determin- 

ing the amount of reducing and fermentable sugar in sulphite 

waste liquor. The original Schoorl method (Z. angew. Chem. 12: 

633 (1899)) was suitably modified to make it applicable to the 

waste liquor. Comparison of results obtained in different 

laboratories indicated that the agreement was better when us- 
ine oo ee Schoorl method, including that by Kjeldahl- 
ertrand. 


Locuneap, A. G., anp Cuass, F. E., Can. J. Research 23F: 161— 
167 (1945); C. A. 39: 2177 (1945). 

Sulphite waste liquor, boiled and aerated to remove sulphur 
dioxide served as a medium for growth of certain penicillin and 
notatin-producing strains of Penicillium notatum, after suitable 
adjustment of reaction and addition of inorganic nitrogen and 
phosphorus. Without added organic nutrients, or with sup- 
plementary sugar only, the antibacterial activity of the cul- 
ture fluid is due largely to notatin production. A supplement 
of corn steep liquor has the effect of increasing penicillin and 
suppressing notatin formation, so that in the presence of added 
lactose the culture may assay as high as 30 Oxford units of peni- 
cillin per m!. Utilizing only the sugar present in the sulphite 
waste liquor one strain of P. nolatum produced 3 Oxford units 
per ml. of culture, while additions of corn steep liquor gave 
values as high as 11 units, and together with bran, 15 units per 
ml. Though the results do not suggest the practical use of 
sulphite waste liquor for penicillin production, where crude cul- 
ture fluids of highest potency are desired, they suggest the 
value of further study with microorganisms capable of making 
use of energy now going to waste for the production of useful 
metabolic products. 


. Keussier, O., Ger. pat. 744,682 (Nov. 25, 1943); C. A. 39: 
2842 (1945). 

A process for the continuous fermentation of sugar-poor liq- 
uids is described, applicable for example to the production of 
ethyl alcohol from sulphite waste liquor. The spent mash is 
centrifuged and the yeast suspension thus separated is returned 
to the first fermenting tub. Within the tubs the yeast is kept 
in suspension by a circulating pump. The spent mash and 
yeast it contains is stored in an ‘“‘after-fermentation” tub, from 
which the mash is periodically taken to the separator for clean- 
ing. 

CENTRAL LABORATORY OF THE CELLULOSE INDUSTRY, ANALYSIS 
Committers, Svensk Papperstidn. 48: 134-139 (1945); C. A. 
39: 3113 (1945). , 

The text of Swedish method CCA-12 is given. The yield of 

ethanol in the fermentation of sulphite waste liquor depends on 

the method of neutralization, the quality of the yeast, and the 
method of fermentation. The procedures described in this 
method were selected to conform in principle with mill practice. 


Wiuiams, A. E., Chem. Age (London) 52: 325-330 (1945); C. A. 

39: 3113 (1945). . ; ’ 
A review of recent developments in the production of industrial 
alcohol. The relative merits of raw materials as potato stems 
(haulm), straw, wood (sawdust and meal), peat and sulphite 
liquor are discussed together with the latest methods to im- 
prove conversion, fermentation, efficiency, and recovery. The 
production of synthetic alcohol is likely to be limited in Great 
Britain after the war owing to the relative cost and scarcity of 
raw materials. The future of the alcohol industry, apart from 
molasses, should be based on the utilization of cellulosic materi- 
als accompanying crops which can be grown there. These lat- 
ter should be converted by biological methods rather than with 
mineral acids. Although much work has been done on this 
topic, as yet none of the methods using bacterial cultures 
found wide commercial application. 
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The problem of obtaining the highest possible alcohol yield at 
minimum cost is discussed, and the results of practical operation 
are compared with the theoretical yield. Particular attention 
is paid to the leaching process from the theoretical standpoint, 
and to the practical use of successive washings. Laboratory 
experiments have shown that upward leaching causes channel- 
ing in the pulp and that parts of it remain untouched, so that 
the calculated washing efficiency was only 74%. With leaching 
in reverse direction the recovery was calculated to be 85%. The 
experimental results of washing in downward direction are 
given in a practical example. Two washings gave a recovery of 
93 to 94%, with a concentration ratio of 0.83, and an alcohol yield 
of 113.5 |. per ton of pulp (Enso No. 2.0). The various leach- 
ing methods are summarized and critically discussed. The 
liquor requires 8 to 10 kg. lime for neutralization to above pH 
5, and 11 to 12 kg. for practical operation at pH 5.4. Best re- 
sults in clarification are obtained at 75° and above. The fer- 
mentation vat used was provided with so-called effectivators, 
i.e., wooden cylinders with perforated screens at the open ends, 
and filled with tree branches. For comparison with the latter, 
coke, Raschig rings, and chips impregnated with yeast were 
used. The Raschig rings, and also chips coated with cement, 
were found to retard fermentation. In laboratory experiments 
the use of baskets resulted in more rapid fermentation with a 
saving of 2 to 3 hours. No difference was found in the effect 
of dead or live yeast. Original materials appear to be the most: 
promising; wood from various trees, except birch, appeared to 
give the best results. Clean chips apparently have more effect 
than chips impregnated with yeast; a possible explanation for 
this is offered. Calculations of production costs are given. 
The results obtained in practice with the use of a wash liquor 
tank provided with partitions and of intermediate vats are de- 
scribed. Further details with many diagrams are given in the 
original]. 


Bercek, T., Finnish Paper Timber J. 25: 373-384 (1943); 


Chem. Zentr. 1944, 1: 1248; C. A. 39: 3662 (1945). 

Previous literature on the effect of various factors on the yield 
of alcohol from sulphite waste liquor are reviewed, and the 
possibilities for the more effective utilization of the waste liq- 
uors are discussed, such as the use of dilute wash liquors for 
supplying the acid tower instead of their use, either alone or 
mixed with water, for preparing the acid. In a study of the 
sugar compounds formed during sulphite cooking, sugar sul- 
phonic acids have been isolated from holocellulose waste liquors 
but they were contaminated with aldonic acids. Sugar bisul- 
phite compounds have been synthesized by the method of Kerp. 
They have a marked stability maximum in the pH range from 
5to7. Ateither higher or lower pH, sulphur dioxide is readily 
split off and the original sugars are obtained again. The sugar 
sulphonic acids are much more stable, the sulphonic acid 
groups being split off only very gradually upon treatment with 
alkali; they seem to have no effect on sugar conversion, whereas 
the sugar bisulphite compounds markedly retard fermentation. 
The nature and quantity of sugar-sulphite compounds and 
other reaction products of unknown constitution, formed upon 
cooking with either excessive or very small quantities of lime, 
are discussed. The behavior of liquors from strong pulp, in 
comparison with those from fodder pulp and rayon pulp, during 
neutralization and fermentation is explained by the stability of 
the sugar-sulphite compounds in the various pH ranges. Labo- 
ratory experiments have shown that by neutralization of the 
liquors from a strong pulp with lime to pH 7.4, followed by 
acidification to pH 4.8 and fermentation, the alcohol yield 
could be increased to a maximum and the fermentation effhi- 
ciency raised to 81%. Thisis approximately the same as can be 
obtained in laboratory fermentations of sugar or of waste liq- 
uors from fodder pulp or rayon pulp. The difficulties encoun- 
tered in the fermentation of sulphite waste liquors from strong 
pulps can thus be overcome by a proper method of neutraliza- 
tion. The result of the cooking is believed to depend on a defi- 
nite minimum of lime in the wood chips rather than on a definite 
amount of lime in the cooking liquor. Details, with diagrams 
are given in the original. 


Reep, D. L., Paper Trade J. 120, No. 25: 68, 70(1945); C..A.39: 


3663 (1945). 

The production of alcohol from sulphite waste liquor requires a 
technology that differs from the processes required for other 
raw materials, which fact has caused, in part, the lag in its de- 
velopment. Yeast, molds, or bacteria may be useful to con- 
vert the sugar, but yeast is probably to be preferred. The pro- 
duction of an edible yeast is feasible with aleohol as a by-prod- 
uct. 


Sdéprrstrém, N. M. G., anv Rost, H. F., U. 8. pat. 2,381,230 


(Aug. 7, 1945); C. A. 39: 4717 (1945). ; ‘ 
A process for manufacturing yeast from sulphite waste liquor is 
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described. Depending onthe material and the way it is di- 
gested, colloidal particles poisonous to yeast may exist in the 
liquor. The method consists in the usual aeration and reduc- 
tion of the acidity of the liquor by adding neutralizing agents 
such as calcium carbonate. The sludge is separated by de- 
cantation, centrifugations, or filtration, the latter step so fil- 
tering the liquor through a compressed layer or cake which is 
capable of removing the minute colloidal particles injurious to 
yeast. The filtering medium is preferably fibrous and of or- 
ganic origin, for example, cellulose from cotton. Best results 
are obtained when the liquor is diluted to a sugar concentra- 
tion of 1.0 to 1.2%. Fermentation is conducted by adding 
nutrients such as ammonium salts and incubating at 30°. If 
baker’s yeast is to be produced, molasses may be added to the 
sulphite liquor. A discussion of the surface adsorption forces 
on the filter bed is presented. Regeneration of the filter after 
continued use may be effected by boiling in water containing 
sulphuric acid and an oxidizing agent. 


pB Fart, G., Rev. quim. ind. (Rio de Janeiro) 14, No. 158: 16-21; 
No. 154: 18-23 (1945); C. A. 39: 5391 (1945). 
New sources for the production of ethy] alcohol in Brazil are 
considered. Sulphite waste liquor, sawdust, and wood waste 
as araw material are briefly reviewed. 


Danietsson, G. J. D., U.S. pat. 2,380,504 (July 31, 1945); C. A. 
39: 5490 (1945). 

Sulphite waste liquor is purified prior to fermentation by treat- 
ing continuously with a neutralizing agent and then subjecting 
the neutralized liquor to centrifugal action to remove the 
sludge. The clarified liquor is suitable for fermentation. The 
sludge is washed and the recovered sulphite liquor and neutral- 
izing reagent returned to the reagent tank. 


Toustny, R. D., Chem. Met. Eng. 52, No. 10: 120-123 (1945); 
C.A.40: 1777 (1946). 

From costs of raw materials, processing, and depreciation the 
following estimates are made: (1) With total cost of pure 
ethylene at 3 cents per pound, cost of synthetic alcohol would 
be 13 to 14 cents per gallon. If ethylene is made available at 2 
cents per pound, cost of synthetic alcohol probably would be 
10 cents per gallon or less. (2) With molasses cost of 5 cents 
per gallon, cost of molasses alcohol would be about 16 cents per 
gallon. (3) With corn at 45 cents per bushel, cost of grain al- 
cohol would be 20.5 to 23.4 cents per gallon. (4) For plants of 
300 tons of pulp per day, present cost of alcohol from sulphite 
waste liquor is 15 to 19 cents per gallon of alcohol. Postwar 
costs would be lower by at least 2 cents per gallon. (5) If 
waste wood costs $2.00 per ton dry basis f.o.b. processing 
plant, estimated cost of wood-hydrolysis alcohol is 20.5 to 22.5 
cents per gallon. 


He.ustrom, N., Svensk Kem. Tid. 55: 161-168 (1943); cf. C. A. 
34: 3429: 38: 6556; C.A.40: 2585 (1946). 

A sample of sulphite alcohol fusel oi] from commercial produc- 
tion was analyzed directly and after fractional distillation. 
The components and their relative proportion as obtained from 
distillation diagrams were: water 17%, ethanol 12%, iso-buta- 
nol 12%, iso-amy] alcohol 35%, active amyl alcohol 7%, hexy] 
alcohol approximately 2%, borneol 6%, guaiacol approximately 
0.2%, acids approximately 0.2%, esters approximately 1%. 
Of the sample components, 92% are herewith accounted for. 
A maximum of 1 to 2% can be propanol or butanol other than 
isobutanol; thus propanol is present in sulphite alcohol fusel 
oil in small amounts only, Fusel oil from fermentation of 
wood-saccharification sugar (cf. Ender, C. A. 32: 3897) con- 
tained more active amyl alcohol than as above reported. 
Hellstrém believes this is not due to differences in sugars but 
rather to the fact that the wood saccharification sugars had 
been fermented with organic nitrogen as nutrient, whereas 
Hellstrém’s sample was from fermentations where only inor- 
ganic nitrogen had been used. 


Arnaupl, C., Pourtr, I., ann Conia, C., Chimica e industria 
(Italy) 26: 67-71 (1944); C. A. 40: 3223 (1946). 

Experiments on the production of yeast from sulphite waste 
liquor are described. Glucose and mannose contained in sul- 
phite waste liquor are easily fermented. Xylose can be utilized 
by Torula utilis which can live in the presence of 0.1 to 0.6% 
glucose and at pH 3 to 5. If there is insufficient oxygen pres- 
ent, the production of organic acids increases. 


Se me Cellulosechem. 22: 72-88 (1944); ©. A. 40: 3259 

1946). 
The loosely combined sulphur dioxide in sulphite waste liquor 
is partially combined with sugars: (particularly glucose) and 
partially with ligninsulphonic acid. The glucose bisulphite 
addition compound is stable in acid solution but breaks down 
with increasing temperature or with increasing pH. According 
to Hagglund (cf. C. A’. 38: 5403) it often causes the difficulty 
encountered in the neutralization of sulphite waste liquor. The 
behavior of the glucose bisulphite complex and of the loosely 
combined sulphur dioxide during the neutralization is studied 
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in detail and the results are given in numerous tables and 
curves. It is found that the equilibrium formation and the 
equilibrium itself depend on the pH of the solution. With de- 
creasing pH, the velocity of the equilibrium formation decreases 
and at a pH of 6 to 7 the velocity is so rapid that the combined 
sulphur dioxide can be titrated as free sulphur dioxide. In or- 
der to determine the equilibrium as it exists at a higher pH, the 
equilibrium is fixed by rapid acidification and the free sulphur 
dioxide is determined by immediate titration. The organically 
combined sulphur dioxide is then split off by alkali, the solution 
again acidified, and the sulphur dioxide rapidly titrated. The 
behavior of xylose and mannose bisulphite addition compounds 
is also studied. Itisimprobable that such sugar bisulphite addi- 
tion compounds exist in the liquor during the cook but are 
formed on cooling, with formation of an equilibrium. The 
results do not indicate whether or not the loosely combined sul- 
phur dioxide is exclusively combined with sugars; they show 
however that the bisulphite addition compounds do not cause 
the difficulties experienced in the neutralization of the sulphite 
waste liquor, and the other somewhat more stable sulphur di- 
oxide complexes, probably of ligninsulphonic acid, are present. 


Ericsson, E. O., Pulp and Paper Ind. 19, No. 11: 42, 44, 46, 48 


(1945); C.A.40: 4171 (1946). 

The sulphite waste liquor used at the Puget Sound Pulp and 
Timber Co. alcohol plant (2000 gallons per ton of pulp) has a 
density of 1.05, pH of 2.2, 120 grams per liter total solids, 2 
grams per liter free sulphur dioxide, 4 grams per liter loosely 
combined sulphur dioxide, and 18 grams per liter fermentable 
sugars. The preparation for fermentation consists in sulphur 
dioxide removal by stripping with steam, adjustment of acidity 
to pH 4.5, and cooling to 32°. Fermentation is carried out at 
30 to 35° and pH 4.3 to 4.7 for 12 to 20 hours. The yeast is 
separated by centrifuges. Production is at the rate of 6500 
gallons of 190 proof alcohol (20 gallons per ton of pulp). 


Looks, E. G., Pulp and Paper Ind. 20, No. 1: 20-26 (1946); Pa- 


per Mill News 69, No. 11: 12, 14, 16 (1946); C. A. 40: 4172 

(1946). 
A description of the production of yeast from sulphite waste 
liquor in Germany. At one time, about 7200 tons of yeast and 
6 million gallons of ethy] alcohol per year were produced from 
sulphite waste liquor. The production of yeast began largely 
in 1944 and was carried out chiefly in standard plants developed 
by the Waldhof Co. for producing 1000 tons per year. The 
process is as follows: sulphite waste liquor is aerated and limed, 
then cooled and mixed with nutrients. The fermentation is 
carried out continuously at a pH of 4.5 to 5.0 using an impure 
strain of yeast. The fermented liquor is sent to a foam breaker 
and centrifuged, then diluted and centrifuged again, this being 
the only washing the product receives. It is then concentrated 
and dried, the method used depending on whether the yeast 
was required for consumption by humans or animals. Locke 
points out the possibilities for this process in the Pacific North- 
west, a protein-deficient area. 


McCartnay, J. L., Pulp and Paper Ind. 19, No. 11: 35-86 (1945); 


C. A. 40: 4213 (1946). 

A brief review is given of the work of Erdtman and Higglund 
(C. A. 37: 4568). On the basis of 12 pounds total solids per 
100 pounds sulphite waste liquor, the estimated composition 
(in pounds) is ligninsulphonic acid 7.8, fermentable sugar 1.8, 
nonfermentable sugars 0.6, sugar-sulphur dioxide derivatives 
and miscellaneous compounds 1.0, and calcium (as calcium 
oxide) 0.8. 


Vorria, T., Finnish Paper Timber J. 26, No. 7A: 36, 38, 40, 42, 


44, 46, 48 (1944); C. A. 40: 4475 (1946). 
In the analysis of alcohol from sulphite waste liquor, the fore- 
run and fusel-oil fractions are separated by distillation, and the 
main alcohol fraction is analyzed by measurement of density, 
distillation residue, color, acidity, Barbet permanganate test, 
and content of esters, aldehydes, furfuryl alcohol, methanol, 
and sulphur compounds by standard analytical procedures. _ 


Scutrcn, A., Landw. Jahrb. Schweiz, 59: 880-892 (1945); C. A. 


40: 4818 (1946). 
The favorable effect on the growth of hogs caused by supple- 
ae their diet with yeast from sulphite waste liquor is de- 
scribed. 


Winter, A. O., Finnish Paper Timber J. 27: 73-76 (1945); C. A. 


40: 4879 (1946). 

Waste sugars from the wood pulp industries can be used for pro- 
tein or fat production. The anaerobic growth of yeast or mold 
on 2 tons of pentoses gives rise to 1 ton of yeast containing 0.5 
ton of protein. Similarly, 1 ton of waste sugar would yield 125 
to 150 kg. of a fat resembling vegetable oil when used as the 
sect ig medium in the anaerobic growth of a Fusarium fat 
mold. 


Virtanen, A. I., Finnish Paper Timber J. 25: 287-290, 292 


(1943); C. A. 40: 4881 (1946). 
Sulphite waste liquor which has been used for the production of 
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alcohol is treated with ammonium sulphate and superposphate 
to yield a medium suitable for the growth of yeast. hoods 


Watxer, R. D., Jr., anp Moremn, R. A., Paper Trade 

No.6: 43-47 (1946); C. A. 40: 5875 (1946), eo 
The sugar fraction of Florida sulphite waste liquor can be uti- 
lized in the production of Torula yeast, a high protein material 
suitable for cattle feed. Pretreatment of liquor with liming is 
necessary; inoculum from wort agar slants or actively fer- 
menting waste sulphite liquor is suitable. Approximately 90% 
of the reducing sugars is utilized in a 15 hour-fermentation cy- 
cle. Optimum growth conditions for a laboratory scale proc- 
ess in which Torulopsis utilis var. thermophilia is used are given. 
The data do not permit conclusions regarding the economics of 
the process. 


Toustey. R. D., Paper Trade J. 123, No. 10: 37-40 (1946): 

C. A. 40: 6207 (1946). a 
A discussion of the economic and market aspects of the produc- 
tion of alcohol from sulphite waste liquor. 


HAune1, 8., Tek. Tid. 72, No. 46: Uppl. A-C, Kemi, 81-86; No. 
50: 91-96 (1942); cf. C. A. 38: 6556; C. A. 40: 6813 
(1946). 

An investigation of the basic, older, and the newer types of ap- 

paratus for the distillation of alcohol from fermented sulphite 

waste liquor. The calculations of yield, losses, steam consump- 

ae are based on the method of Kirschbaum (C. A. 35: 

Artes, R. 8., Northeastern Wood Utilization Council Bull. No. 12: 
54-75 (1946); C.A.41: 1350 (1947). 

Yeasts are important protein and vitamin B suppliers and vary 

little in analysis, whether of the Saccharomyces cerevisae or the 

Torula utilis type. There is little difference whether yeasts are 

derived from molasses, wood sugars, sulphite waste liquors, or 

brewer’s slops. Nine tables are given comparing the composi- 
tion of such yeasts with other protein materials, including 
vitamins B,, B complex, Bo, and individual amino acids. Wood 

yeast is an easily digestible food with an energy content of 4600 

calories per kilogram and approaches complete animal proteins 

in nutritional value. 


Artgs, R. 8., Northeastern Wood Utilization Council Bull. No. 12: 
76-92 (1946); C. A. 41: 1350 (1947). 

Yeast from wood sugars and sulphite waste liquor is widely 
used in Germany as a meat substitute and extender in extracts, 
soups, sauces, sausages, stuffings, and as a flavoring of vegetable 
dishes. It is also used for feed as a source of proteins and B 
vitamins. As a supplement to poor diets,.the effect of yeast 
exceeds that of milk or fish. 


Rosten, M. M., Northeastern Wood Utilization Council Bull. No. 
12: 179-189 (1946); C.A.41: 1350 (1947). 

The economics of dry food-yeast production from sulphite 

waste liquor in the United States are discussed. It will cost 

about 4 cents per pound with a yield of 40 to 50% of reducing 

sugars. A flow sheet simplifying German practice is proposed. 


Locks, E. G., SamMan, J. F., AnD DickrRMAN, G. K., Northeast- 
ern Wood Utilization Council Bull. No. 12: 95-178 (1946); 
C. A. 41: 1383 (1947). 

Report of Joint Objectives Agency, Office of Military Govern- 

ment for Germany (FIAT No. 499). Details are given on the 

Scholler and Bergius processes. Sulphite waste liquor was the 

most important source, and Torula ulilis the most important 

organism; Torula pulcherima, Manilia candida, Candida arbo- 
rea, and Oidium lactis were also used. The ‘“Waldhof” stand- 
ard plant for sulphite liquor yeast involves recovery and 
screening of the liquor from blow pits, neutralization and cool- 
ing, addition of nutritive salts required for yeast growth, fer- 
menting by a continuous method with aeration and vigorous 
mixing, recovery of yeast by centrifuging, its concentration and 
drying. Engineering details and flow sheets are given. The 

Appendix indicates individual interviews, details on percola- 

tion procedures, and translation of chemical engineering re- 

ports from the operation of the Mannheim yeast plant. 


Artss, R. 8., Northeastern Wood Utilization Council Bull. No. 12: 

187-193 (1946); C.A.41: 1433 (1947). ; ; 
Further development is necessary for improving established 
processes for sulphite waste liquor with simultaneous produc- 
tion of lignin. The ammonium sulphite pulping may provide a 
cheap yeast nutritent. Research on small Scholler-type wood 
hydrolysis plants is necessary. The adaptation of feeding data 
to American conditions will follow the establishment of plants 
now in construction. 


Norp, F. F., anp Mutt, R. P., Advances in Enzymol. 5: 165-205 
(1945); C. A. 41: 2530 (1947). 

Sulphite waste liquor contains hexoses and pentoses fermentable 

by yeasts and fusaria to giveethanol. Previous attempts to fer- 

ment pentoses in sulphite waste liquor were unsuccessful be- 

cause of inhibitory substances, but by treating sulphite liquor 

with lime, Fusarium lini Bolley can be grown and ethanol pro- 


duced. 
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Cara S., Cereal Chem. 24: 70-78 (1947); C. A. 41: 2532 
The concomitant saccharifying action on starch of eight differ- 
ent barley malts in the presence of sweet potatoes, dry sweet- 
potato juice, sulphite liquor, and the aqueous extract of wheat 
nea as a supplementary source of @-amylase, was deter- 
mined. 


WEIZMANN, C., U.S. pat. 2,415,777 (Feb. 11, 1947); C. A. 41: 
2854 (1947). 
Aliphatic acids ean be prepared from sulphite waste liquor by 
fermenting it with cultures prepared from soils in which beef 
or carrots have grown. Details of the production of acetic, 
propionic, and butyric acids are given. 


Ericsson, E. O., Chem. Eng. Progress 43, No. 4: Trans. Am. 
Inst. Chem. Engrs. 165-167 (1947); cf. C. A. 40: 4171; C. 
A. 41: 3581 (1947). 
A description of the plant at the Puget Sound Pulp and Timber 
Co., Bellingham, Wash., for the production of 6500 gallons of 
alcohol per day from sulphite waste liquor. 


RosEnouist, 8. O., Swed. pat. 118,141 (Feb. 18, 1947); C. A. 41: 
6019 (1947). 
High-grade alcohol may be made with low steam costs by dis- 
tillation of a fermented mixture of sulphite waste liquor and 
molasses. There should be at least 10 cu. m. sulphite waste 
liquor to 1000 kg. molasses of 50% sugar content. 


he tres G., Sewage Works J.19: 60-69 (1947); C. A. 41: 6665 
Sulphite waste liquor contains 12% solids, 2% sugars, and sul- 
phur dioxide both free and combined with lignin. This is. 
passed downward through stripping towers to remove about 
25% of the sulphur dioxide; thus it is made less corrosive and 
more suitable for fermentation. The liquor is stored at 200°F, 
It is cooled to 90°F., neutralized to pH 5.5 to 6.0, and pumped 
to the fermenters where yeast is added. After 12 to 14 hours 
the beer is settled and centrifuged to recover the yeast which 
is used again in the process. Very little new yeast is ever used. 
The beer is then distilled, concentrated, and fractionated to re- 
move methy! alcohol (3%), fusel oil, and other impurities. This 
fermentation reduces the B.O.D. of the original waste 43%. 


AvLER, E., Svensk Papperstidn. 50, No. 11: 261-266; No. 11B: 
9-16 (1947); C.A.41: 7113 (1947). 

The loosely combined sulphurous acid causes trouble in the fer- 
mentation and evaporation of sulphite waste liquor. Because 
its origin is not entirely known, the nature of the substances 
which combine with sulphurous acid was studied. When 
sulphite waste liquor is neutralized with lime at about 100° to a 
pH of 6, only part of the loosely bound sulphurous acid is split 
off. The residual part is split off only after the pH has been 
raised to above 7. The sulphurous acid is present as an alde- 
hyde bisulphite addition compound. In the search for alde- 
hydes in sulphite waste liquor, it was found that sugar and fur- 
fural bisulphite addition compounds play only a minor role in 
sulphite waste liquor. Glucuronic acid and sugar sulphonic 
acid combine only in insignificant quantities with the loosely 
combined sulphurous acid. Hydroxymethylfurfural could not 
be detected in sulphite waste liquor. Methylglyoxal, formal- 
dehyde, and trioses add sulphurous acid to the extent of almost 
100%. The quantity of each in sulphite waste liquor was esti- 
mated. There exists a typical difference between sulphite liq- 
uors from rayon pulp cooks and hard cooks. Jn the former, the 
major part of the loosely combined sulphurous acid is combined 
with volatile aldehydes, particularly formaldehyde and methyl- 
glyoxal, whereas in the latter a considerable part is attached to 
nonvolatile carbonyl compounds. When sulphite liquor is 
freed of its loosely combined sulphurous acid and treated with 
2,4-dinitrophenylhydrazine, a 2,4-dinitrophenylhydrazone of 
ligninsulphonic acid, with one dinitrophenylhydrazone group 
per eight methoxy] groups, is obtained. When the treatment 
with alkali is omitted, no dinitrophenylhydrazone is formed; 
this indicates, that in fresh sulphite liquor, the ligninsulphonic 
acid is present as a bisulphite addition compound. 


Tyrer, R. G., Sewage Works J. 19: 70-74 (1947); C. A. 41: 7114 
(1947). 

The B.O.D. of sulphite waste liquor (35,000 to 45,000 p.p.m.) 
is due largely to sugars and sulphur dioxide. Alcoho] fermenta- 
tion is anaerobic and due to Saccharomyces cerevisiae aud the 
fodder yeast fermentation is aerobic and due to Torula utilis. 
Alcohol fermentation reduced 62% of the sugars and 43% of 
the B.O.D. in the waste, while fodder yeast production reduced 
about 68% of the sugars and 32 to 56% of the B.O.D. depending 
on the efficiency of aeration. These include the B.O.D. re- 
moved by stripping the sulphur dioxide before fermentation. 


Grorn, B. S., Swed. pat. 118,281 (Mar. 11, 1947); C. A. 41: 


7650 (1947). uy Ries Cubs ; 
An apparatus for the distillation of alcoholic liquor, particu- 
larly fermented sulphite waste liquor is described. 
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Smirnov, V. A., AnD Bonparenko, A. N., J. Applied Chem. 
(U.S.S.R.) 20: 97-104 (1947); C. A. 41: 7743 (1947). : 
Sulphite waste liquor, after fermentation of the hexoses, distil- 
lation of the alcohol, and utilization of the pentoses for the cul- 
ture of the yeast Monilia murmanica, is usually concentrated 
through evaporation to 50 to 70% dry matter (mostly ligninsul- 
phonates); of this about 80% are organic substances, 20% in- 
organic, the amount of reducing matter is about 8 to 9%, pH 
5.8 to 6.3. The physicochemical properties (i.e., viscosity, sur- 
face tension, foaming ability) of an aqueous solution of this res- 

idue at various concentrations have been determined. 

SunpMaN, J., Finnish Paper Timber J. 29, No. 4: 52-59 (1947); 

C.A.41: 7750 (1947). 

A fresh sulphite waste liquor contains substantial quantities of 
sulphur dioxide combined with the sugars present. When the 
liquor is freed from gas, the sugar bisulphites are almost com- 
pletely split up giving free sugar. Loosely bound sulphur 
dioxide in neutralized liquor originates to the extent of 10% 
from sugar bisulphite and 90% from other aldehyde bisulphites 
like ligninsulphonic acid. The hexose bisulphites do not influ- 
ence the degree of fermentation since they decompose during 
the process to hexose and sulphur dioxide. Neutralization of 
the sulphite liquor to a pH of more than 7 should be avoided be- 
cause of the accompanying loss of sugar. Ata pH of less than 
2, equilibrium between sugar and bisulphite is attained very 
slowly. A method is suggested for the determination of differ- 
ent sugars on the basis of the degree of dissociation of their bi- 
sulphite complexes. 

SunpMan, J., Finnish Paper Timber J. 29, No. 8: 113-117 

(1947); C.A.41: 7750 (1947). 

A new method has been developed for the determination of dif- 
ferent kinds of sugars, based on the dissociation of sugar bisul- 
phites to sugar and bisulphite. The dissociation constants of 
a number of sugar bisulphites have been determined. Deter- 
minations of the sugars in waste sulphite liquor indicate (1) 
that the hemicellulose of spruce consists mostly of mannans, 
(2) that sprucewood also contains galactans, (3) that spruce- 
wood does not contain any readily hydrolyzed glucosans. 


Forrest Propucrs SUBCOMMITTEE OF THE JOINT INTELLIGENCE 
Oxpsectives AcEncy, J. Forestry 44: 401-410 (1946); C. A. 
42: 359 (1948). 
A review of technical forest products developments in Germany 
including the improved technology for rapid, continuous fer- 
mentation of alcohol or manufacture of protein yeast for food 
from wood sugar in sulphite waste liquor and from wood-sugar 
factories. 


SaEMAN, J. F., Anal. Chem. 19: 913-915 (1947); C.A. 42: 717 
C. A, (1948). 

The Waldhof fermentor used in Germany to ferment sulphite 
waste liquor for production of food yeast is described. The 
Waldhof process for fodder yeast production permits fermenta- 
tion to be carried out continuously at a high rate, maintains a 
vigorous yeast, and controls foaming. Details are given of 
changes made by Saeman in the original design used in Ger- 
many. 


Harris, E. E., Hannan, M. L., anp Marguarpt, R. R., Paper 
Trade J. 125, No. 22: 34-87 (1947); C. A. 42: 718 (1948). 
Sulphite waste liquor may be the source of carbohydrates upon 
which to produce a fcod yeast for either human subjects or 
animals. Sulphur dioxide is removed by steam stripping or by 
precipitation with lime. The resulting solutions are neutral- 
ized to a pH of 4 to 4.5, nutrients added, and the solutions 
inoculated with a yeast of the Torula type. Sulphite waste 
liquor is sterile and therefore suitable for continuous propaga- 
tion of yeast. One of the most serious problems is the tend- 
ency to excessive foaming. This may be overcome by the use 
of a mechanical device which allows the gas bubbles to break as 
the liquid falls down a central draft tube. Four kinds of sul- 

phite liquor were used to propagate yeast: 

(1) Sulphite liquor which had been steam stripped to remove 
aaa dioxide, neutralized to pH 4.1 with lime, and fil- 
tered. 

(2) pune liquor neutralized directly with lime to pH 4.1 and 

ered. 

(3) Sulphite liquor concentrated to 40% total solids. 

(4) Magnesium-base sulphite liquor. 


The rates of growth of these sulphite liquors have been com- 
pared with the rate of growth in sugar solutions produced by 
the hydrolysis of wood. 

McCarrny, J. L., U. 8. pat. 2,430,355 (Nov. 4, 1947); C. A. 

42: 761 (1948). 

Sulphite waste liquor is heated to 100° and treated with steam 
in a countercurrent manner to remove sulphur dioxide and re- 
duce the pH to 3 to 5;’ it is then suitable for fermentation for 
the growth of yeast. A sulphite liquor containing 14 grams 
loosely combined sulphur dioxide (pH 1.5) on steam treatment 
gave a liquor with 3 grams sulphur dioxide (10 grams sulphur di- 
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oxide recovered) and a pH of 4.5. A sulphite liquor with a pH 
less than 3 may be further neutralized with chemicals. 


Tomurnson, G. H., U. 8. pat. 2,429,143 (Oct. 14, 1947); C. A. 


42: 762 (1948). . : » 
The residual liquor resulting from the digestion of cellulosic 
fibrous material is neutralized by the addition of pure magne- 
sium hydroxide to a pH suitable for sugar fermentation. The 
liquor is then concentrated to above 20% solids, and the fer- 
mentable sugars in it are fermented to form ethyl alcohol which 
is distilled off and rectified. The residue from the distillation 
is introduced into a high-temperature furnace chamber in 
which the combustible constituents are burned at a temperature 
below the fusion temperature of the noncombustible constitu- 
ents to yield an ash residue containing magnesium hydroxide, 
The removed ash residue is treated to form fresh magnesium- 
base sulphite cooking liquor. 


Dantets, H.S., anp McCarruy, J. L., Paper Trade J. 126, No. 5: 


43-46 (1948); C. A. 42: 2051 (1948). : 

In preliminary experiments sugars in diluted calcium-base 
sulphite waste liquor were fermented by Clostridium polyferme- 
ticum to yield butyric and acetic acids by batch and continuous 
flow methods. When the liquor was diluted with an equal vol- 
ume of water and fermented (10 hours at 30°) in a continuous 
flow apparatus, about 70% of the original reducing substances 
were consumed and yields of butyric acid of 40 to 45% (by 
weight of sugars converted) were obtained. Undiluted so- 
dium-base sulphite waste liquor has also been fermented. 


Lronarp, R. H., Pererson, W. H., anp Jounson, M. J., Ind. 


Eng. Chem. 40: 57-67 (1948); C. A. 42: 2051 (1948). 
Sulphite waste liquor was prepared for fermentation by steam 
stripping, followed by precipitation of the sulphite at pH 8.5. 
After filtration and neutralization with carbon dioxide, the 
liquor was inoculated with Lactobacillus pentosus 124-2. Of 
several nitrogen-supplying nutrients, malt sprouts were prefer- 
able; these were incorporated into a mash with blackstrap 
molasses and used as the inoculum medium. The fermentation 
requires 40 to 48 hours at 30° for completion; during this time 
the pH of the medium is controlled by addition of calcium hy- 
droxide or calcium carbonate. Fermented sulphite liquor was 
concentrated to 30% of the initial volume, acidified, and ex- 
tracted with a solvent. Distribution coefficients are given for 
lactic and acetic acids between water and various solvents; 
of the 50 tested, 19 were studied with sulphite liquor. Amy] 
alcohols and isophorone were good solvents. The lactic 
acid is readily extracted from the concentrate at 90° and 
the extract washed free of acids with water. The purity of the 
acid depends on the solvent employed; with amy] alcoho] the 
final aqueous phase after concentration yields lactic acid of 90% 
strength containing about 8% impurities and 2% water. Sul- 
phite waste hquor (2000 gallons), corresponding to 1 ton of 
pulp, yields about 285 pounds lactic acid and 75 pounds acetic 
acid. The cost of raw materials only (no value for sulphite 
liquor) is estimated at 2 to 3.5 cents per pound of product de- 
pending on whether or not the lignin residue is used for fuel. 


Arrnaupl, C., Pourri, I., anp Conna, C., Chimica e industria 


(Milan) 26: 67-71 (1944); Chimie et industrie 57: 165 

(1947); C. A. 42: 2054 (1948). 
An outline of the various factors (sugar concentration, yeast 
content, acidity) involved in the respiration of Torula utilis in 
the presence of glucose. Between 0.1 and 0.6% glucose con- 
centration has little effect. In a medium poor in oxygen in- 
crease in the proportion of yeast results in intensification of the 
fermentative processes and production of organic acids. For 
pH values between 3 and 5 the acidity has only a slight influ- 
ence on the intensity of the respiratory process as there is no 
deficiency of oxygen; in the latter case increase in pH corre- 
sponds to a decrease in oxidizing power and an increase in fer- 
menting power. This is attributable to the effect of acidity 
on the oxidation-reduction potential; this was confirmed by 
electrometric titration of media at various pH values. Torula 
utilis can utilize xylose; this utilization is the result of charac- 
teristics acquired by adaptation to special conditions (lack of 
other organic compounds) rather than of a constitutional en- 
zyme characteristic. The influence of pH is different from that 
in the presence of glucose. 


Scuepp, R., Das Papier I: 140-145 (1947); C. A. 42: 3564 


(1948). 
A series of experiments were carried out to determine sulphite 
cooking conditions which furnish optimum sugar yields. No 
useful purpose is served in prehydrolyzing wood that is to be 
converted later into sulphite (rayon) pulp. Prehydrolysis im- 
proves neither pulp quality nor the yields of sugar in the waste 
liquor. The prehydrolysis-sulphite digestion yielded 20% of 
sugars from spruce and 26% from beech, whereas the single- 
stage sulphite digestion gave 24 and 30%, respectively (and 
thus approached far more closely the calculated value of 25.9 
and 31.7% total simple sugars). Other disadvantages of the 
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prehydrolysis are the increased time and steam consumption 
and concomitant higher costs. The analyses of the pulps after 
prehydrolysis and after sulphite cooking are given. By proper 
control of the sulphite cook, the destruction of sugars can be 
prevented, which is a marked advantage over the kraft process 
when by-product conversion becomes of interest. 


Burs, J., Chem. Obzor 23: 27-29 (1948); C. A. 42: 4342 (1948). 
Commercial production of ethy! alcohol from sulphite waste 
ee is described. Alcohol of 95% concentration can be ob- 
ained. 


Friss, K. W., Lake States Timber Digest 2, No. 14: 6, 14 (1948); 
C. A. 42: 4748 (1948). 
The manufacture of fodder yeast by Torula yeast organisms is 
discussed. 


Bee” Swed. pat. 120,794 (Feb. 3, 1948); C. A. 42: 7530 

/ 
Sulphite waste liquor to be used for the manufacture of alcohol 
or other purposes involving evaporation is allowed to stand at 
a raised temperature, e.g., at 70° before or after partially neu- 
tralizing to a pH below 4.5, until the crust-forming calcium sul- 
phate has precipitated, and the neutralization is then taken up 
to pH 4.5 to 6.5 and thereafter worked up as usual. 


Trier, R. G., Aanp Maskn, W., Sewage Works J. 20: 516-524 
(1948); C.A. 42: 9070 (1948). 

An apparatus for the production of fodder yeast by foam aera- 
tion with recirculation of both liquor and foam is described. 
Reducing sugars were reduced 75%, producing 0.45 gram yeast 
per gram of sugars used. B.O.D. removals ranged between 35 
and 50%. Yeast is separated from the foam drier by centrifug- 
ing and is dried in vacuum driers. The process required very 
delicate adjustment between rates of feed, aeration, return 
liquor, and return foam. Although cost of production cannot 
be figured from this apparatus, indications are that the process 
is feasible. 

Wourz, O., Papier-Fabr.-W ochbl. Papierfabr. 1944: 356-358; C. A. 

43: 399 (1949). 

ATS in a waste liquor is defined as the ash (A) plus the organic 
solids (OTS), where A is contingent on the inorganic solids in 
the water used in the mill and on the calcium oxide content 
of the cooking liquor. The higher the Bjorkman No. of a pulp, 
the lower the ATS of the waste liquor, and the higher the ATS 
per ton of pulp, the higher was the amount of alcohol that could 
be produced from the waste liquor. Thus a relationship exists 
between the ATS, degree of pulping, and alcohol yield. Also 
discussed are the decrease in alcohol formation with increase in 
calcium oxide content of the cooking liquor, the rate of decom- 
position of sugar with increasing sugar and sulphurous ion, and 
relationship between alcohol] yield and the length of the cook- 
ing periods, the influence of “intensive fermentation” on alco- 
hol yields, and the importance of temperature and pH. 

Wurz, O., AnD WorscHa, H., Papier-Fabr.-Wochbl. Papierfabr. 
1944: 373-875; cf. C. A. 42: 7526; C.A. 48: 399 (1949). 
With neutralization temperatures from 20 to 130°, it was found 
that the highest alcohol yields were subsequently obtained 
from those liquors which had been “neutralized” to pH 5.3 at 
95 to 100°. Even with raw cooks, such liquors were readily 

and rapidly clarified. 
DUFRENOY, J., AND Pratt, R., Papeterie 70: 386-387, 388-391 
(1941); ef. C.A. 40: 376; C. A.39: 2177; C. A. 43: 1972 (1949). 
The effect of adding sulphite waste liquor to media used in the 
production of pencillins was studied in some detail. The pos- 
sible generic relationship between lignin and penicillin X (4- 
hydroxybenzy] penicillin) is discussed. 


Lassentus, T., Cellulosa och Papper 398-405 (SPCI 1908-48); 
BI.P.C.19: 299; C. A. 43: 3969 (1949). 
The development of the manufacture of sulphite ethyl] alcohol 
is reviewed. 
Eneso, L., Svensk Papperstidn. 52: 101-106 (1949); C. A. 43: 
4851 (1949). . 
Small-scale laboratory fermentation tests with sulphite waste 
liquor were made in which the yields of alcohol and carbon di- 
oxide were determined. The ratio of carbon dioxide to alcohol 
was 1.01, against 0.957 from the Gay-Lussac formula. The al- 
cohol yield approached 91% of that formula when fermentation 
took place in evacuated stationary flasks and only 84 to 88% 
when the evacuated flasks were shaken. It seems that yeast 
growth in sulphite waste liquor is more extensive than in pure 
sugar solutions of the same concentration. Various sources 
for higher carbon dioxide and lower alcohol yield in fermenta- 
tion of sulphite waste liquor are discussed. 
Fries, K. W., U.S. pat. 2,474,046 (June 21, 1949); C. A. 438: 
6826 (1949). : 4 : 
Sulphite waste liquor is fermented to lactic acid by strains of 
Lactobacillus plantarum. The sulphite waste liquor 1s neutral- 
ized with lime to pH 8.0 to 8.8 to precipitate free and loosely 
combined sulphur dioxide, and after removing the precipitated 
material, the pH is reduced to 6.3 to 6.7 with acid or carbon. 
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dioxide, and the temperature is adjusted to 30 to 40°. An inoc- 
ulum of L. pentosus No. 124-2 (or L. arabinosus) is added, 
along with nutrient and the mixture is allowed to ferment about 
3 days. Yields of lactic acid are produced equivalent to 70% 
conversion of the sugar content of the waste liquor. Both the 
pentoses and the hexoses are converted. The lactic acid can be 
recovered from the liquor by extraction with isophorone, buty] 
lactate, or amy] alcohol, or it can be methylated to the methy] 
ester and recovered as such. Approximately 15,000 pounds of 
lactic acid can be produced from 100,000 gallons of sulphite 
waste liquor. 
Lepineuam, G. A., Pulp Paper Mag. Can. 50, No. 7: 93-99 
(1949); C. A. 43: 7682 (1949). 
A review of industrial fermentations of sulphite waste liquor. 
fee paver Papierfabr. 77: 9-12 (1949); C. A. 43: 7682 
1949). 
A comprehensive and descriptive article on sulphite aleohol and 
its production. 
Eee J., Chem. Zvesti 1: 322-326 (1947); C. A. 43: 8091 
1949). 
A discussion of the utilization of sulphite waste liquor by dif- 
ferent kinds of fermentation, e.g., butanol-ethanol (Clostridium 
butylicum and Bacillus macerans), methylenesuccinic acid (As- 
pergillus terreus), lactic acid (Lactobacillus pentosus and A sper- 
gillus oryzae) protein (Torula utilis), fat (Hndomyces butylicum 
and Rhodotorula). 
Eneso, L., Jonnsson, E., anp Lunpin H., Svensk Papperstidn. 
50, No. 11B: 72-75 (1947); C. A. 48: 8677 (1949). 
The effect of concentrating sulphite waste liquor on the rate of 
fermentation, and yeast and ethanol produced was investigated 
by bottle tests and semicontinuous lab-scale experiments with 
sulphite waste liquor from paper pulp as well as from rayon 
pulp. The fermentation conditions and results are described 
in detail. Sulphite waste liquor can be concentrated from 30 
grams per liter reducing substance (regarded as standard) to 75 
grams per liter without appreciably affecting the fermentation 
efficiency, provided the concentrating operation is carried out 
by a careful procedure. 
Aupxa, G. H., anp Saveanu, T., Bull. école polytech. Jassy 3: 
435-442 (1948); C. A. 44: 3711 (1950). 
The fermentation of a sulphite waste liquor from two Rumanian 
plants, Letea and Celuloza, gave 1 and 0.8% alcohol by volume, 
respectively. Attempts to decrease foam during fermentation 
by sterilizing the neutralized liquor at 80 to 85° for 5 minutes 
resulted in a 10.9 to 11.5% decrease in yield. 


SamugEtson, H. O., Swed. pat. 125,443 (July 12, 1949); C. A. 44: 
3670 (1950). 

Aldehydes, ketones, hydrogen sulphide, sulphur compounds, 
and the like are removed from alcoholic liquids, e.g., distillates 
obtained during the fermentation of sulphite waste liquors, by 
passing the liquid over an anion-exchange substance containing 
basic groups, particularly an amine-aldehyde condensation 
product. In an example, an alcoholic liquid from sulphite 
waste liquor which contains 15% ethy] alcohol, 0.15% acetal- 
dehyde, and smal! amounts of sulphur compounds, is treated 
with SO, until it contains 0.7% by weight, and is then filtered 
through an artificial resin containing an amino group. 


Sunpman, J., Finmsh Paper Timber J. 31: 309 (1949); C. A. 
44: 4193 (1950). 
Two moles of alcohol are lost for every mole of acetaldehyde 
formed as a by-product of sulphite waste liquor fermentation, 
Variation of the acidity (pH 4 to 6), amount of yeast (0.5 to 
10-gram moist weight per liter), and temperature (25 to 27°) 
has little effect on the amount of acetaldehyde formed. The 
amount formed increases with the SO, content of the liquor. It 
is therefore advisable to add the acetaldehyde obtained as dis- 
tillation forerun from the fermented liquor to subsequent fer- 
mentations to bind free SO, and inhibit formation of acetalde- 
hyde. 
Yamacucut, T., Science Forest Products (Japan) (Rinsan Kagaku) 
1: 31-36 (1946); C. A. 44: 8595 (1950). 
From 100 cu. m. of sulphite waste liquor, after neutralizing 
with CaO, there was obtained 1 ton of dried yeast by adding 300 
kg. of rice bran or its equivalent of an accessory N source, 
(NH:)2SO, or phosphate. 


7. EMULSIFYING AGENTS 


Nout, A., Ger. pat. 714,681 (Nov. 13, 1941); C. A. 38: 1822 
(1944). 
A washing agent is prepared from the powdered, water-free or 
nearly water-free residue of sulphite waste liquor (free of cal- 
cium and iron) by intimately mixing with dry soap. 
Jacosi, A., Belg. pat. 447,381 (Oct. 31, 1942); C. A. 39: 903 
(1945). ; 
Fifty-five parts of sulphite liquor and 40 parts of an alkali hy- 
droxide are emulsified with the aid of 5 parts of triethanolamine 


163 A 


as an emulsifier to form a composition suitable for degreasing 
and de-oiling metals. 
Rupy, H., anp WatzxE1, R., U.S. pat. 2,385,586 (Sept. 25, 1945); 
C.A.40: 769 (1946). 
Water-soluble materials having lathering power and other sur- 
face-active properties are obtained by the condensation of sul- 
phite waste liquor with phenol in the presence of an acid. 


Meuanper, K. H. A., Sdvo, G. E., anp Jonanson, T. I., Swed. 
pat. 116,040 (Mar. 19, 7 1946); C. A. 40: 7626 (1949). 
Sodium, potassium, or ammonium ligninsulphonates are made 
from calcium ligninsulphonate (from sulphite waste liquor) by 
the addition of sodium, potassium, or ammonium sulphate and 
an acid in such amounts that the solution has an acid reaction. 
The solution is then filtered or decanted from insoluble sub- 
stances and evaporated. Sulphurous acid is a suitable acid, 
and the pH value is preferably adjusted to 2 to 4._ It is desir- 
able to evaporate the solution in the presence of sulphurous acid. 
Ausmark, K. O., Swed. pat. 105,402 (Sept. 1, 1942); C. A. 40: 7627 
(1946). 
Sulphite waste liquor is neutralized, and sodium hydroxide and 
phosphoric acid added in stoichiometric amounts. The pre- 
cipitate is separated and the liquid brought to a pH of 9 to 11 
and used as a lubricant for metal working. 
Soc. pour L’inp. Cui. A Bare, Brit. pat. 584,307 (Jan. 13, 1947); 
C. A. 41: 3268 (1947). 
Colloidally dispersed cupric oxychloride is prepared by treat- 
ing a special form of cupric oxide with cupric chloride at 0 to 10° 
and stabilizing the dispersion with sulphite waste liquor, methy] 
cellulose, gelatine, or glue. 
Baranov, V. 8., Neftyanoe Khoz. 24, No. 9/10: 23-27 (1946); 
C.A.41: 3945 (1947). 
The relative effectiveness of aqueous alkaline suspensions of 
brown coal, sulphite waste liquor, and sulphite-alcohol distil- 
lery wash concentrate as a means of improving the filtration 
characteristics of drilling mud was studied at various pressure 
differentials ranging from 0 to 60 atm. The filtration values of 
mud with the addition of about 20% of each of the above agents 
_ at 7 atm. pressure and 30 minutes’ time were 8.6, 16.7, and 4.0 
cc., respectively, as compared with 18.6 cc. in the control test. 
However, at higher pressure differentials, the sulphite cellulose 
extract showed a much improved action approaching that of the 
sulphite-alcohol wash. 


Lonatry, K. D., U.S. pat. 2,419,783 (Apr. 29, 1947); C. A. 41: 
5721 (1947). 

Sodium ligninsulphonate (50 grams) and stearoy] chloride (50 
grams) in 100 grams xylene, refluxed for 2 hours, gave 65 grams of 
the stearic acid ester of sodium ligninsulphonate, an ivory 
colored wax which is a useful emulsifier where soap is objection- 
able and in the cosmetic industry for heavy-bodied emulsions. 
The oleic acid ester is similarly prepared and may be used where 
lubrication is important, as in rayon knitting. 


SALVESEN, J. R., AnD Brownine, W. C., Chem. Ind. 61: 232-234 
(1947); C.A.41: 6739 (1947). 
Ligninsulphonate dispersants prepared from sulphite waste 
liquor are usefu! for suspending carbon black, calcium carbon- 
ate, sulphur, and clay in water and find application in rubber 
compounding, ceramics, and insecticides. 


SALVESEN J. R., Harmon, C., anp Brownina, W. C., U.S. pat. 
2,491,832 (Dec. 20, 1949); C. A. 44: 2753 (1950). 

A superior dispersing agent for aqueous slurries of carbon 
black, clay, and zine oxide is prepared from sulphite waste lig- 
uor from which most of the carbohydrate components have 
been removed, such as by fermentation, or by precipitating the 
calcium ligninsulphonate. The latter is then oxidized in alka- 
line solution (containing one half to two thirds of its weight of 
NaOH at a pH of 10.5 to 11.0) at 140 to 170° for 30 to 90 min- 
utes by passing oxygen (or equivalent air) through the charge 
during the cooking process (25 to 40 grams oxygen per 100 grams 
calcium ligninsulphonate). The insoluble CaCO; thus pro- 
duced is removed, the lime-free solution is treated with H,SO, 
at 60 to 80° at a pH of 3 to 4 and is then further heated to 80 to 
90° to coagulate the organic precipitate which is filtered and 
washed. This product has a lower average molecular weight 
than the starting material. It is readily coagulated in the pres- 
ence of acids and salts, particularly sulphate. 


Osakeryumio, A. A., Norw. pat. 74,547 (Jan. 31, 1939); C. A. 44: 
3714 (1950). 
(See under Tanning.) 


SALvEsEN, J. R., anp Harmon, C., U.S. pat. 2,505,304 (Apr. 25, 
1950); C. A. 44: 6126 (1950). 
A demethylated lignin compound useful as a dispersing agent 
for clay and as as a component in boiler-water treatment is pre- 
pared from an aqueous solution of 250 to 350 grams per liter of 
sodium ligninsulphonate and 50 to 100 grams per liter of NaOH, 
by heating under pressure at 265 to 325° for 30 to 120 minutes 
and neutralizing the free NaOH to a pH of about 10.5. Before 
drying this solution it should be acidified to a pH of 9.0, since 
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when dried from the more alkaline solution, it will combine with 
sufficient oxygen in storage to heat up the ignition plant. 


8. CHEMICALS 


A, Vanillin 
Breneck, H., Ber. 75B: 561-565 (1942); BJ.P.C. 13: 171; 


C. A. 37: 765 (1943). ; , : 

When sulphite waste liquor is treated with alkali at high tem- 
peratures oxidative decomposition of the ligninsulphonic acid 
occurs; from the alkaline bicarbonate solution vanillin can be 
recovered by extraction with suitable solvents. The vanillin 
yield varies with the temperature, the maximum being ob- 
tained at 110°. At 150° side reactions occur and the yield of 
vanillin is decreased. The actual bisulphite pulping procedure is 
an important factor in determining the vanillin yield from the 
resulting waste liquors. A short (hard) cook produces liquors 
which give larger vanillin yields than those from a long (soft) 
cook. Black liquor from sulphate cooks has the advantage 
that no alkali addition is required for the oxidation. Black 
liquor heated to 102 to 103° under otherwise identical condi- 
tions yields approximately the same quantity of vanillin as sul- 
phite waste liquor. Evaporation, on the other hand, gives lower 
results. The waste liquor from beechwood cooks gives only 
25% of the vanillin that can be recovered from sprucewood sul- 
phite waste liquor. 


Peart, I. A., AND Lewis, H. F., Ind. Eng. Chem. 36: 664-669 


(1944); C. A. 38: 4128 (1944). 

The reduction of nitrobenzene by sulphite waste liquor and 
sodium hydroxide was studied at both atmospheric pressure 
and above. Variables considered were; time of reaction, tem- 
perature, concentration and order of introduction of reactants, 
and the nature of the sulphite liquor. A typical reaction con- 
sisted of heating 350 grams sulphite waste liquor containing 
50% solids, 90 grams sodium hydroxide in 90 grams water and 
72 grams nitrobenzene under reflux for 8 hours, distilling with 
steam and isolating nitrobenzene, azoxybenzene and aniline 
from the distillate and azoxybenzene and sodium-p-azobenzene 
sulphonate from the alkaline residue. Azobenzene was ob- 
tained at pressures above atmospheric. Vanillinisa by-product 
of the simultaneous oxidation of the lignin in sulphite waste 
liquor. Maximum yields of 67.5% azoxybenzene and 24.4% 
sodium p-azobenzene sulphonate were obtained at atmospheric 
pressure with a minimum of sulphite liquor and an excess of 
water, respectively. Maximum yields of 65% azobenzene and 
67.5% aniline were obtained at pressures above atmospheric, 
the former with a minimum of sulphite liquor. High tempera- 
tures and excessive dilution gave maximum vanillin yields. 
Sulphite waste liquor from poplar wood gave vanillin-syringe- 
aldehyde ratios of 2.5 to 1. Sulphite waste liquor is indicated 
as a good substitute for zine dust in the preparation of a mixture 
of azoxybenzene and sodium p-azobenzene sulphonate for di- 
rect conversion to benzidine. Material balances were made on 
nitrobenzene, lignin, and methoxy] entering the reaction. The 
reuse of desulphonated lignin was considered. Substitution of 
sodium hydroxide by sodium carbonate gave only small 
amounts of aniline and no vanillin. 


Peart, I. A., J. Org. Chem. 9: 424-429 (1944); C. A. 39: 284 


(1945). 

In the reduction of nitrobenzene with sulphite waste liquor 25% 
sodium p-azobenzene sulphonate is formed as one of the reduc- 
tion products. It results from the reduction of nitrobenzene 
by the lignin component in the sulphite liquor, and sulphona- 
tion of the reduction product in an active state by inorganic 
sulphites, either present in the sulphite liquor or formed by de- 
sulphonation of calcium ligninsulphonate by the strong alkali 
at an elevated temperature. Alkali sulphite solutions do not 
reduce nitrobenzene and in the presence of dextrose only azoxy- 
benzene is formed. Sulphonation must therefore occur with a 
nitrobenzene reduction product which is formed at a reduction 
potential characteristic for lignin. 


PEARL, ee J. Org. Chem. 9: 429-434 (1944); C. A. 39: 284 


(1945). 

2-Hydroxy nitrobenzene, 4-hydroxy nitrobenzene, 2-methy] and 
4-methy] nitrobenzene, 2-methoxy nitrobenzene, 2-isopropy] 
nitrobenzene, 2-pheny] nitrobenzene, and 2-chloro nitrobenzene 
are reduced by means of spruce sulphite waste liquor. The re- 
action is carried out by heating 0.6 mole of the nitro compound, 
90 grams sodium hydroxide in 100 ml. water and 300 grams 
sulphte liquor containing 50% solids (MeO, 7.1%) under at- 
mospheric or elevated pressure. The yields of reduction prod- 
ucts and vanillin were determined for each nitro compound 
investigated. 


Lewis, H. F., anp Peart, I. A., U. 8. pat. 2,433,227 (Dec. 23, 


ere cf. Brit. pat. 610,814 (Oct. 21, 1948); C. A. 42: 2103 
Isolated lignin substances are oxidized with mercuric oxide in 
aqueous alkaline solution and acidified with sulphur dioxide to 
yield mercury-free compounds such as vanillin, acetovanillone, 
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vanillic acid, and guaiacol. Examples are given using mercuric 
acetate, dry mercuric oxide, and hot freshly prepared mercuric 
oxide. If the reaction mixture is initially acidified with acids 
other than sulphur dioxide, considerable mercurated products 
are obtained. Methods of recovery of mercury are described 
The modifications and limitations of the process are discussed. 
Pear, I. A., J. Am. Chem. Soc. 71: 2196-2200 (1949): Bie 

Oss Ci ( De OD Al ass 

e oxidation of basic calcium ligninsulphonate (lignin con- 
tent, 60%) with hot and cold freshly prepared Ea Wie oxide, 
with dry mercuric oxide and with silver oxide is described, and 
the yields of vanillin, acetovanillone, vanillic acid, and neutral 
compounds given. Oxidation of basic calcium ligninsulpho- 
nate with sodium hydroxide and silver nitrate gives 4-nitroguai- 
acol. Impure vanillic acid can be purified by precipitation of 
the other acidic materials with lead acetate. The waxy com- 
ponent of the neutral! fraction appears to be eicosanol. 


AvLER, E., anp Haaerotn, S., Acta Chem. Scand. 3: 86-87 
(1949); C. A. 43: 7001 (1949). 

A phenylpropane derivative other than coniferaldehyde or its 
sulphonic acid is responsible for part of the vanillin and acetic 
acid produced on treatment of lignin or its sulphonic acid with 
alkah. Coniferaldehyde is readily converted to vanillin and 
acetic acid with 0.1 NV sodium hydroxide. Ligninsulphonic acid 
also yields vanillin and acetic acid with 0.1 N sodium hydrox- 
ide, the reaction stopping with the disappearance of coniferal- 
dehyde and coniferaldehyde sulphonic acid, as determined col- 
orimetrically, Addition of 24% sodium hydroxide, however, 
results in renewed production of vanillin and acetic acid. 


GarpINER, J. A. F., Pulp Paper Mag. Can. 50, No. 9: 102-104 
(1949); C. A. 43: 8677 (1949). 

A review of the oxidation of sulphite waste liquor with 34 ref- 

erences. 


eee coro) Th. Monatsh. 80: 582-584 (1949); C. A. 44: 1697 
Sulphite waste liquor was heated with an excess of caustic lime 
at 100 to 150° under pressure for 3 hours. The precipitate was 
filtered and stored (without preliminary drying) in glass jars 
containing air at room temperature. After a few days increas- 
ing amounts of formaldehyde were formed. The same results 
were obtained with purified ligninsulphonic acid. No appre- 
ciable amounts of acetaldehyde or vanillin were formed. 
Vanillin was formed, however, if the precipitate was first dried. 
Oxidation of the fresh precipitate with hydrogen peroxide pre- 
vented or greatly inhibited later formaldehyde formation. 


OntTaRIo Paper Co. Lrv., Brit. pat. 607,978 (Sept. 8, 1948); 
C. A. 44: 1706 (1950). 

The yield of vanillin from lignin-containing substances is in- 
creased by the use of finely dispersed air or oxygen in alkaline 
solutions with a NaOH concentration of 100 grams per liter at a 
temperature of 150 to 200°, a pressure of 50-200 p.s.i., a partial 
pressure of oxygen of less than 20 p.s.i. and a reaction time of 
less than 4 hours. Under these conditions reduced quantities 
of other auxiliary oxidizing agents are effective. Thus, air dis- 
persed through a mixture of alcohol plant effluent containing 
100 grams per liter of NaOH, at a pressure of 110 p.s.i. and a 
temperature of 169 to 170° for 3 hours yields 11.5% vanillin 
based on the lignin content. With 16 grams of CuSO, as the 
catalyst, in conjunction with air, the yield is 14.4%. Suc- 
cessive reuse of the sludge from the CuSO, reaction as the cata- 
lyst yields 14.8, 15.6, 14.2, and 13.8% vanillin. 


Sankey, C. A., anp MarsHatt, H. B., U.S. pat. 2,489,200 (Nov. 


29, 1949); C. A. 44: 1706 (1950). 
Vanillin formed by oxidation in alkaline medium of lignin-con- 
taining substances is extracted from such medium without acid- 
ification by means of tertiary buty] alcohol, which is a highly 
satisfactory solvent for the sodium salt of vanillin and which, 
although water-miscible, is immiscible with dilute aqueous al- 
kali (at least 5% or equivalent alkali). 

Lewis, H. F., anp Peart, I. A., U. 8. pat. 2,489,380 (Nov. 29, 
1949); C. A. 44: 1706 (1950). Riera r 
5-(Hydroxymercuri) vanillin is prepared by treating lignin (in 
alkali, kraft, or sulphite waste liquors) with a hot solution of 
NaOH and HgO. The dried precipitate, a white powder m.- 
p. 235 to 236°, is a paper-mill disinfectant, a slime-control 

agent, and a fungicide in the leather industry. 

Prart, I. A., U. 8. pat. 2,483,559 (Oct. 4, 1949); C. A. 44: 1706 
1950). i Pea: 
Vanite acid is produced through oxidation of calcium lignin- 
sulphonate or other lignin substance by Ag»O in the presence of 
NaOH. The Ag,O is freshly prepared by stirring a solution 
containing 40 parts NaOH into a solution containing 17 0 parts 
AgNO;. The Ag,O is washed free of nitrates, partially dried 
by suction, suspended in 500 parts water, and 150 parts solid 
NaOH is added with vigorous stirring. The mixture is heated 
to about 60° if the heat of solution is not adequate. To the warm 
mass is added, with stirring, 50 parts of basic calcium lignin- 
sulphonate containing about 60% lignin. The temperature 
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rises to 100° and the mixture boils, the vapors being retained 
by a reflux condenser. Stirring is continued until the mixture 
is cool. The metallic silver is removed by filtration or centrif- 
ugation, the solution is acidified with SO, H:SO,, or HCl and 
extracted with an organic solvent such as ether or benzene 
The extract is re-extracted with NaHCO; solution. This ex- 
tract is acidified, extracted with an organic solvent, and the 
solvent evaporated. A yield of 28% crude vanillic acid, based 
on the lignin content of the ligninsulphonate, is obtained. If 
preferred, the AgNO; solution may be added to a mixture of the 
ligninsulphonate and alkali; in this instance it is necessary 
that a reducing acid, such as SOs, be used in the acidification to 
avoid nitration of the vanillic acid. 


FLACHSMANN, E., Swiss. pat. 258,294 (May 2, 1949); C. A. 44: 
3714 (1950). 
Vanillin is prepared by heating nitrobenzene with untreated 
sulphite waste liquor containing ligninsulphonic acid at a tem- 
perature of 165 to 175° in an alkaline medium. 


See J. Am. Chem. Soc. 72: 1427 (1950); C. A. 44: 4673 
The NaHSO;-soluble fraction from a Ag»O oxidation of a Toru- 
lopsis utilis fermented sulphite waste liquor contains at least 
50% 5-carboxyvanillic acid. The fraction (6.8 grams), ex- 
tracted with 100 ml. boiling ether, treated with 50 ml. dioxan, 
a the ether removed, gave 3.4 grams of 5-carboxyvanillic 
acid. 


es ae U.S. pat. 2,506,540 (May 2, 1950); C. A. 44: 6624 

50). 
Pure vanillin is obtained by distilling crude vanillin (obtained 
from lignin) under a moderate vacuum (2 to 15mm. Hg) at tem- 
peratures not exceeding 165° and in the presence of a nonreac- 
tive, nonsolvent liquid, aliphatic or chloroaliphatic, saturated 
hydrocarbon (b.p. 270 to 300°). Thus, 99% vanillin is recov- 
ered, and the colored, flavored, and other impurities are left be- 
hind. After distillation vanillin is easily separated from the 
distilling aid and purified to U.S.P. grade. 


Be If < J. Am. Chem. Soc. 72: 2309 (1950); C. A. 44: 8106 
1950). 
Sulphite waste liquor (2800 grams) containing 72 grams lignin, 
180 grams NaOH, and 314 grams Cu(OH), heated 5 hours at 
170°, yields vanillin and in addition guaiacol, acetovanillone, 
vanillic acid, 5-carboxyvanillic acid, 5-carboxyvanillin, dehy- 
drodivanillin, and dehydrodivanillic acid. 
MarsHatt, H. B., anp SaANKEY, C. A., U.S. pat. 2,516,827 (July 25, 
1950); C. A. 44: 9674 (1950). 
Air or oxygen finely dispersed in an alkaline lignin-containing 
liquor from paper-pulp manufacture produces vanillin. A spe- 
cially prepared CuSO, catalyst increases the yield. The lignin- 
containing liquor, NaOH, and CuSO, hydrate are heated for 3 
hours at 169 to 170°, 110 p.s.i. pressure, air being constantly 
dispersed in the liquid. The yield of vanillin is equal to 14.4% 
of the original lignin content of the liquor. The use of oxygen 
decreases the pressure, time, and temperature of the reaction. 
Fiacusmann, E., Swiss pat. 266,362 (Apr. 17, 1950); C. A. 44: 
11096 (1950). 
Vanillin is made by the oxidation of unpurified sulphite waste 
liquor containing about 36% ligninsulphonic acid in two steps: 
(a) oxidation at 140 to 200° with at least 15 cu. m. oxygen per 
100 kg. sulphite waste liquor and then (b) oxidation with nitro- 
benzene (55 to 70 kg. nitrobenzene per 100 kg. sulphite waste 
liquor) at 165 to 175° for 2 hours (cf. C. A. 44: 3714). 
FLACHSMANN, E., Swiss pat. 267,115 (June 1, 1950); C A. 44: 
11096 (1950). 
The reaction mixture from the nitrobenzene oxidation of sul- 
phite waste liquor is extracted with hot water to obtain sodium 
azobenzene-4-sulphonate. 


B. Other Phenolic Compounds 


GoopE 11, E. G., U.S. pat. 2,334,620 (Nov. 16, 1943); C. A. 38: 
2821 (1944). : 
A method is employed for continuously recovering phenolic 
compounds from granular, predried, whole spent liquor solids. 
The solids in a loosely powdered condition are rapidly heated 
to a sufficiently high temperature, primarily to char them and 
render them friable and nonsticky. The charred solids are 
then conveyed through a destructive distillation zone at a 
temperature of 400 to 800°F. to distill them destructively. The 
vapors evolved in this process are removed to a level higher than 
the destructive zone so that these vapors will have a tempera- 
ture of 250 to 900°F. The vapors are condensed, and the 
tarry portion of the condensate removed. The tar is subjected 
to fractional distillation and to treatment with an alkali such 
as sodium hydroxide for isolating phenolic compositions. 
Erprman, H., Svensk Papperstidn. 47: 155-159 (1944); ef. C. A. 
33: 165; C. A. 38: 3465 (1944). 
Sulphite liquor lactone or conidendrin (cf. Holmberg, C. A. 
14: 3230; Erdtman, C. A. 29: 1412; Haworth and Slinger, 
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C. A. 35: 102) is not formed in the sulphite cooking process but 
is a constituent of the wood itself (cf. Emde, C. A. 29: 2353, 
3833, 6757) The occurrence of fungicidal phenols in spruce 
and pine is of great importance. In pines these phenols are 
protected by the so-called membrane substances which pro- 
hibit the direct extraction of the phenols. The question arises 
then whether or not such resin fractions as conidendrin are 
protected by membrane substances in spruce also. It is 
found that young and old sprucewood contain conidendrin in 
the sapwood and heartwood and that it is apparently deposited 
inside membranes which are insoluble in ether but soluble in 
acetone. Conidendrin, therefore, is not extracted from spruce 
by ether but by acetone. Sulphite cooks of 14 woods of the 
Picea group (of about 35 known) showed that 7 of them contain 
conidendrin. Of the 11 V’suga species known, 4 were examined 
and found to contain conidendrin. Of about 40 Abdes species 
known, 7 were examined, and in only one of them, Abies azonica, 
conidendrin was found and this result was uncertain. None 
was found in the Pinus, Pseudotsuga, or Larix species. From 
Podocarpus spicatus, some conidendrin, which is closely related 
to matairesinol, was isolated. 


Prart, I. A., J. Org. Chem. 10: 219-221 (1945); C. A. 39: 4755 
(1945). 

Following the discovery of conidendrin in western hemlock 
wood (Brauns, C. A. 39: 4221), it was isolated from the sulphite 
waste liquor from the wood in a liquid-liquid extraction in yields 
of 1.1 grams per liter of digester-strength liquor. On recrystal- 
lization from benzene, the conidendrin melted at 255 to 256°; 
from water or acetone it melted at 238° and then at 255 to 
256°; rapid recrystallization from absolute alcohol gave need- 
les melting at 256° but continued heating of the solution gave a 
conidendrin melting at 238°C. 


F. L. Smiptu anp Co., A/S, Dan. pat. 61,682 (Dec. 13, 1943); 
C. A. 40: 3902 (1946). 

Sulphite waste liquor is mixed with peat, dried, and subjected 
to distillation at 400-600° under normal pressure. Steam may 
be introduced during the distillation and alkali hydroxide may 
be added to the mixture at any stage. The distillate contains 
combustible gases, alcohols, ketones, oils, and phenols, and the 
residue after washing with water yields a coke. 


SALVESEN, J. R., Hossrevp, R. L., anp Lovin, R. L., U.S. pat. 
2,405,450 (Aug. 6, 1946); C. A. 40: 7626 (1946). 

Various forms of lignin (ligninsulphonic acid, the partially de- 
sulphonated acid, soda lignin, thiolignin, acid or Scholler lig- 
nin), heated with butanol in the presence of alkali, give a mix- 
ture of catechols, monohydric phenols, and neutral oils. Opti- 
mum results are obtained at a pH of 10 or above for about 2 
hours; the butanol used is from 25 to 75% of the volume of the 
aqueous alkaline lignin solution or dispersion. Temperature 
is an important factor; with a partially desulphonated sul- 
phonic acid, the maximum yield of catechols was obtained at 
300° (40.4%), of monohydric phenols at 325° (36.9%), and of 
neutral oils at 350° (71.2%). The product obtained after the 
preparation of vanillin (600 ml. containing 10% partially de- 
sulphonated ligninsulphonic acid and 60 grams sodium hydrox- 
ide) and 400 ml. butanol (saturated with water) heated at 300° 
for 2 hours, gives 41% catechols, 4.7% monohydric phenols, 
and 29% neutral oils; at 270° the yields of the three fractions 
are 26.9, 7, and 15.9%, respectively. A certain quantity of the 
butanol is lost through conversion into acid and higher alco- 
hols, the loss increasing with the temperature. 


SALVESEN, J. R., Hossreip, R. L., anp Lovin, R. L., U.S. pat. 
2,405,451 (Aug. 6, 1946); C. A. 40: 7626 (1946). 

The loss in butanol encountered in U.S. pat. 2,405,450 can be 
avoided by the use of a secondary alcohol such as isopropy] alco- 
hol or secondary butyl alcohol. Sodium ligninsulphonate (93 
grams) and sodium hydroxide (84 grams in 600 ml. water), 
heated with 400 ml. isopropyl] alcohol at 270° for 2 hours give 
32.6% catechols, 4.3% monohydric phenols, and 5.4% neutral 
oil; with sec-butyl alcohol (350° for 2 hours), there resulted 
yields of the three fractions of 14.5, 21.8, and 34.9%, respec- 
tively. From 90 to 95% of the unused alcohol may be recoy- 
ered. Other examples are given. 


Brauns, F. E., anp Peart, I. A., U.S. pat. 2,417,346 (Mar. 11, 
1947); C. A. 41: 3625 (1947). 

Lignin materials (including calcium ligninsulphonate) and 
alkali in the ratio of 2:1 are heated with alcohols (such as bu- 
tanol, isobutanol, pentanols, benzyl alcohol, or cyclohexanol) 
which do not substantially raise the pressure of water at a 
temperature of 300°, to effect a degradation to simpler prod- 
ucts. A suggested method is given for the separation of the 
degraded products into aldehydes, phenols, and neutral prod- 
ucts. 


Ceperguist, K. N:, Swed. pat. 118,517 (Apr. 8, 1947); C. A. 
41: 7753 (1947). 

A destructive distillation apparatus is deseribed in which cellu- 

losic material or sulphite waste liquor is heated by direct con- 
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tact with the combustible gaseous products of the distillation 
combined with another combustible gas. 


McLavauun, R. R., Pulp Paper Mag. Can. 50, No. 7: 91-92 
(1949); C. A. 43: 7682 (1949). ; ; 
A review of liquid-liquid extraction of sulphite .waste liquor 
with 13 references. 


Lackey, H. B., Moyer, W. W., anp Hearon, W. M., Tappi 32: 
469-471 (1949); C.A.44: 1698(1950). _ : 
Conidendrin can be precipitated from sulphite waste liquor by 
the addition of any one of a number of organic liquids. Aro- 
matic hydrocarbons, halogenated hydrocarbons, ethers, esters, 
carbonyl compounds, nitro compounds, and some fatty acids 
precipitate conidendrin from sulphite waste liquor. Among 
the best are trichloroethylene, toluene, and methy] isobuty] 
ketone. Aliphatic hydrocarbons, amines, alcohols, and phe- 
nols do not precipitate conidendrin. With trichloroethylene 
the yield is affected adversely by high pH but is not changed by 
dilution of the sulphite waste liquor. The ratio of trichloro- 
ethylene to sulphite waste liquor is important, the optimum re- 
covery being obtained using a ratio of 2:98. When using sev- 
eral hundred gallons of sulphite waste liquor, 0.5% trichloro- 
ethylene was sufficient. The recovery varies from batch to 
batch of the sulphite waste liquor due to unknown factors. By 
this method conidendrin can be recovered 98% pure in amounts 
of about 90% of that obtained by solvent extraction for 8 hours. 


GRANGAARD, D. H., U.S. pat. 2,488,186 (Nov. 15, 1949); C. A. 
44: 2242 (1950). 

Phenolic compounds, particularly catechol, are produced by 
heating lignin with an amine hydrohalide at 200 to 300° for 
several hours. Thus, 500 parts aniline hydrochloride and 100 
parts acid-precipitated lignin (from sulphite waste liquor) are 
heated at, 225 to 230° for 2 to 3 hours with HCl] bubbling 
through the mixture. The mass is diluted with water, HCl 
is added, and the mixture is extracted with ether. The 
extract contains 6 to 7 parts catechol and an equal quantity of 
material of the protocatechuic type; the aqueous solution con- 
tains 40 to 60 parts degraded lignin, insoluble in hot concen- 
trated alkali. 


C. Furfuraldehyde 


Scuorz, P., anp Kassner, H., Ger. pat. 726,432 (Sept. 3, 1942); 
C. A. 37: 6279 (1943). 
2-Furaldehyde is prepared from sulphite waste liquor by raising 
the acidity of the liquor to an extent where gel formation is in- 
hibited when the liquor is heated at 150 to 210°. As the 2- 
furaldehyde is formed, it is removed from the reaction chamber 
by steam. 


Voss, W., AND RINGEL, J., Ger. pat. 742,147 (Oct. 14, 1943); 
C. A. 40: 466 (1946). 
Sulphite waste liquor from deciduous trees is concentrated, and 
the ligninsulphonic acid or the greater part of itis precipitated 
with a neutral salt. The precipitate is removed and the fil- 
trate is heated for a short time under pressure without adding 
mineral acid. Furfural is formed and is recovered by steam 
distillation. This process is particularly suitable for sulphite 
liquor from beechwood. 


eae A., Ger. pat. 745,663 (Dec. 16, 1943); C. A. 40: 1034 
1946). 
Sulphite liquor from deciduous woods is vaporized in an acid 
state, and the vapors are extracted with water-immiscible sol- 
vents for acetic acid, furfural, and methanol. 


mera etin Swed. pat. 117,542 (Nov. 5, 1946); C. A. 41: 4610 

1 : 
The mash obtained during the manufacture of alcohol from sul- 
phite waste liquor, before removal of the alcohol, is wholly or 
partly freed of its content of bases and rendered acid. The 
liquor is then subjected to heating under pressure to form 2-fural- 
dehyde. The contents of the column are then expanded and 
the gases led to a column where the 2-furaldehyde and alcohol 
are separated. The elimination of the basic content and acidi- 
fication of the mash may be effected with sulphur dioxide or by 
means of a base-exchange substance obtained by the polymeri- 
zation of sulphite waste liquor. 


D. Sulphite Turpentine 


Turinast, R., anp Hanazawa, T., J. Chem. Soc. Japan 61: 1041- 
1047 (1940); C. A. 37: 258 (1943). 
Sulphite turpentine oil obtained from Todo pines in Sakhalin 
was fractionated and, after eliminating the low distillate (Bss, 
80 to 100°) containing p-cymene, was further fractionally dis- 
tilled three times at 178-211°/12 mm. The chief distillate at 
207 to 210° (sapon. value 199.6) was saponified with 2 N alco- 
holic potassium hydroxide and the acidic portion was further 
fractionated at 190-210°/3 mm. into methanol and an acid 
(about 20% of the acidic portion), which upon recrystallization 
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from petroleum ether, melts at 58.5°, has dyo 1.0238, n§9 
1.4891 and [a]*%° 85.84; the formula is C,;H),0;. The acid 
absorbed bromine readily and gave a positive color reaction 
with Legal’s reagent, although it was negative with Schiff’s 
reagent, hence it is a ketone. Its neutralization value was the 
same as the saponification value which indicates that it is not a 
lactone. The acid contains 2COOH, 1CO and 1C—C (ascer- 
tained from the molecular refraction and from the hydrogen 
addition value) but no methoxy] and is designated todomaturic 
acid. A number of derivatives were prepared. 


Tumsin, P. A., Bumazhnaya Prom. 19, No. 4: 16-20 (1941); 
Chem. Zentr. 1942, 1: 2213-2214; C..A.37: 3599 (1943), 

The potential turpentine yield is calculated from the resin con- 
tent of the wood and the turpentine content of the resin. In 
Russian practice 28% of the turpentine is lost during the stor- 
age of the wood or during its transportation from the chipper 
to the digester. Methods of increasing the yield of turpentine 
are discussed. 


Scumipt, E., anp Kante, F. W., Ger. pat. 727,475 (Oct. 1, 1942); 
C.A.37: 6460 (1943). 

A process is described for the recovery of high-grade cymol from 
gases distilled off in the sulphite pulp process. The gases or 
their condensate are cooled to a temperature not below 30°, the 
condensate and tower liquor being maintained at 30 to 60°. 
The separated cymol is transferred to another container where 
it is washed with water. The mixture is allowed to settle out 
and the cymol in the upper layer is separated. 


Couuns, T. T., Jr., Paper Ind. and Paper World, 27: 537-540, 
719-722 (1945); C.A.39: 5509 (1945). 
A review on sulphite turpentine with 103 references. 


Bergen cane Il: 161-162 (1947); C. A. 41: 6403 
47). 


The recovery of cymene from sulphite waste liquor is described. 


Lewis, J. G., Paper Trade J. 126, No. 3: 49-50 (1948); C. A. 
42: 2116 (1948). 

p-Cymene is found in the top (as vapor) and side (as liquid) re- 
hef from sulphite digesters. It is recovered from the acid-stor- 
age tanks and is aerated to remove sulphur dioxide and neutral- 
ized with commercial soda ash. The quantity of p-cymene 
formed depends on the species of pine used, the resin content, 
seasonal characteristics, and aging of the wood. The average 
yield is 1 gallon per 10 tons of pulp produced. The properties 
of 13 fractions of a crude p-cymene are given. 


Tucuinasa, R., anD Hanzawa, T., J. Soc. Chem. Ind. Japan 45: 
273-279 (1942); cf. C.A.37: 258; C.A. 43: 5590 (1949). 
The constituents of turpentine oi] obtained as a by-product of 
the sulphite process were examined. The low-boiling fraction 
consisted principally of p-cymene. The high-boiling fraction 
contained a new sesquiterpene keto acid (Ci5H2sO;) as the 
methyl! ester. The medium boiling parts were distilled and a 
fraction obtained whose properties and behavior corresponded 
to 1,2,3,4-tetrahydrocadalene. It is assumed that it was 
formed by dehydrogenation of sesquiterpenes of the cadinene 

type during the cooking with sulphite liquor. 


E. Active Carbon 


Norsk HypROELEKTRISK KVAELSTOFAKTIESELSKAB. Norw. pat. 
62,562 (Nov. 6, 1944); C. A. 40: 1648 (1946). 

Concentrated sulphite waste liquor is heated to separate the 
organic material (cf. Norw. pat. 58,781; C. A. 32: 3152) which 
is then heated to 160 to 250°, washed with acids, bases, or water 
and thereafter carbonized. If the organic material is separated 
at a temperature above 160° the further heating step is unnec- 
essary. The carbon obtained has a low ash, e.g., 0.15%. 


F. Inorganic Chemicals 


GoopE11, E. G., U. S. pat. 2,334,621 (Nov. 16, 1943); C. A. 38, 
2821 (1944). : ane. 
Calcium-base sulphite waste liquor is spray-dried in a stream of 


hot gases to form a finely divided mixed inorganic and organic: 


powder. The powder is then suspended in an oxygen-contain- 
ing gaseous medium and burned under such conditions and for 
such a time that the calcium content of the powder is converted 
into minor proportions of calcium carbonate and by reaction, 
respectively, with the oxygen content of the gaseous medium, 
and with the sulphur content of the powder, into major propor- 
tions of calcium oxide and calcium sulphate. The calcium and 
sulphur contents of the liquor are thus recovered as calcium 
carbonate, calcium oxide, and calcium sulphate. 


Suprk, D. L., U. S. pat. 2,354,553 (July 25, IDs (60 Al, isis 
6561 (1944). : 

A method of treating sulphite waste liquor is employed to re- 

cover basic and sulphur constituents in a concentrated form for 

direct use in preparing fresh sulphite cooking liquor. The 

liquor is introduced into an electrodialysis cell possessing a 

number of compartments separated by permeable membranes. 
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An electric current is passed through the cell from one com- 
partment to another so that in one compartment the basic con- 
stituents of the liquor are separated and concentrated in basic 
hydroxide form and in another compartment sulphur constitu- 
ents are concentrated as sulphur compounds. 


MarxuaM, A. E., Penisron, Q. P., anp McCarrny, J. L., Paper 


Trade J. 127, No. 1: 64-68 (1948); C. A. 42: 7040 (1948). 
Ammonium bisulphite waste liquor solids can be pyrolized to 
yield ammonia equivalent to about 90% of the nitrogen origi- 
nally present in the liquor. A temperature of about 600° is 
necessary to complete the pyrolysis inareasonable time. Sat- 
isfactory recovery can be achieved only by nearly complete 
gasification of the solids. The gas is combustible but of un- 
known heating value. The atmosphere around the solids dur- 
ing pyrolysis must be humidified. When the waste liquor is 
fed as a concentrated solution to the pyrolysis retort, the yield 
of ammonia is about equal to the yield obtained by the use of 
the solids. Rapid heating of the solids is desirable but not 
necessary. Although a considerable part of the sulphur is re- 
coverable by the pyrolysis, it is in a form which is not readily 
available for reuse. A mechanism for the reactions involved is 
discussed. 


Larsson, KE. J., anp Jonsson, J. H., Swed. pat. 126,919 (Dee. 13, 


1949); C. A. 44: 3713 (1950). 

The smelt obtained after evaporating and burning alkali sul- 
phite and bisulphite waste liquors is dissolved in water to give a 
solution containing NaHS and NaOH, and COs is passed in to 
convert all the NaOH to NaHCO;. Advantageously, any SiO, 
which precipitates is filtered off before the NaHCO; begins to 
crystallize. The mixture of NaHS and NaHCO; obtained is 
heated to drive off HS and leave a solution of NasCO; which is 
Nee treated with more CO, until crystals of NaHCO; are 
ormed. 


Larsson, E. J., anp Jonsson, J. H., U.S. pat. 2,496,550 (Feb. 7, 


1950); C. A. 44: 6624 (1950). 
(See above.) 


9. HYDROGENATION 


FREUDENBERG, K., Lautscu, W., AND Piazono, G., Ber. 76B: 


486-498 (1943); C. A. 37: 6655 (1943). 

The work on the hydrogenation of lignin in aqueous alkaline 
solution with hydrogen under pressure has been continued with 
the object of finding some means of completely or partially re- 
placing elementary hydrogen by some substance which yields 
hydrogen. Primary alcohols heated in aqueous alcohol solu- 
tion at 330 to 360° are quantitatively converted into the salts 
of the corresponding aliphatic acids with liberation of four 
atoms of hydrogen (Reid, et al., C. A. 33: 1657). This reac- 
tion was used for the hydrogenation of lignin and the optimum 
amounts of water, alcohol, and alkali determined. Neutral 
hydrogenation products are formed almost exclusively, phenols 
and phenol carboxylic acids being present only in traces or not 
at all, Under optimum conditions the carbon in the hydrogen- 
ation products almost equals the original carbon in the lignin, 
indicating that alcohol or its dehydrogenation products do not 
react with the lignin. The fractions obtained on distillation of 
the hydrogenation products are described. The process is ap- 
plicable to ligninsulphonic acid salts. Fermented sulphite 
waste liquor may be hydrogenated simply by heating with al- 
kali although there is insufficient alcohol to complete the reac- 
tion. The deficit of hydrogen can be made up with elementary 
hydrogen, especially if a catalyst is used. Hydrogenation ex- 
periments using sodium formate and the Wolff-Kishner reduc- 
tion are also described. Model substances, e.g., phenol, 1so- 
eugenol, behave as they do on ordinary pressure hydrogena- 
tion. In the absence of a catalyst, only plurivalent phenols are 
amenable to hydrogenation by alcohols in alkaline solution. 
Attempts to replace the elementary hydrogen, in the process 
whereby lignin preparations are degraded to ether-soluble prod- 
ucts by agents yielding hydrogen showed that this is possible 
in principle but that the yields are only about half those ob- 
tained with elementary hydrogen. 


BrocueE, H., anp Miiupr, H., Ger. pat. 728,801 (Nov. 5, 1942); 


C. A. 38: 1344 (1944). 
Sulphite liquor or black liquor pitch is extracted under pressure 
and at an elevated temperature with tetrahydro-naphthalene- 
cresol or a similar solvent. The extract is then hydrogenated 
to yield substances suitable for fuel, motor fuel, and lubricating 
oils. 


FREUDENBERG, K., Lautscu, W., U.S. pat. 2,390,063 (Dec. 4, 


1945); C.A. 40: 2985 (1946). ier 
An aqueous alkaline solution or suspension of lignin in wood, 
ligninsulphonic acid, sulphite waste liquor, or black liquor may 
be hydrogenated to give a 50% yield of phenols. With cata- 
lysts (Ni or Pd), introductory hydrogen pressures of 30 to 120 
atm. and temperatures up to 260°, 50 to 60% of the lignin is 
transformed into ether-soluble derivatives. Phenols are the 
main product, but cycloparaffins are also produced. At higher 
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temperatures (up to 420°), the proportion of phenols decreases 
and the cyclic alcohols increase. Since this process is carried 
out in aqueous media and can be applied to wood waste and to 
waste pulping liquors as well as to isolated lignin, it is consid- 
ered to be more practical than hydrogenation in organic sol- 
vents. ‘ 

Srumpr, W., Svensk Papperstidn. 50, No. 11B: 164-166 (1947); 

C.A.41: 7113 (1947). 

Hydrogenation of sulphite waste liquor at 350° is a catalyzed 
reaction, the wall of the autoclave being the catalyst. The ab- 
sorption of hydrogen is least with a silver wall, but is consider- 
ably better with alloy steels containing less than 10% Ni, Cr, or 
other metal. In the presence of nickel, chromium, ferrochrome 
catalysts, considerable hydrogen is absorbed. The course of 
the reaction is dependent on catalyst, temperature, time, hydro- 
gen pressure, and the concentrations of ligninsulphonic acid 
and alkali. The reaction products contain neutral compounds, 
phenols of high and low molecular weights and carboxylic, oxy- 
carboxylic, and unsaturated acids. Results are given in 
curves, but details of the composition of the product are not 
given. (Cf. FJ.A.T. 1186.) 


Srumpr, W., Angew. Chem. 61: 400-405 (1949); C. A. 44: 837 
(1950). 

Hydrogenation of aqueous alkaline sulphite liquors at 350° and 
high hydrogen pressures is catalyzed by the autoclave wall 
when alloy steels containing nickel and chromium are used with 
more than about 11% chromium. When the ratio of sodium 
hydroxide to lignin is about 4 to 5, neutral substances, phenols, 
and acids are formed simultaneously. The use of less than 10% 
sodium hydroxide gives mainly neutral substances and more 
than 10% sodium hydroxide in low-alloy autoclaves gives pri- 
marily acids. About ?/; of the lignins are transformed into dis- 
tillable liquid products. Experimental data are presented. 


10. PLASTICS AND ADHESIVES 


A, Plastics 


Posrincu, F. K., Ger. pat. 725,533 (Aug. 13, 1942); C. A. 37: 
6059 (1943). 
Condensation products are prepared from sulphite waste liquor 
solids by treatment with an aralkyl halide, hydroxyaryl, or- 
ganic carboxylic anhydride or chloride at 100 to 160° under 
pressure. No condensation agent is required. 
nae W. u Brit. Plastics 16: 194-198 (1944); C. A. 38: 4063 
1944), 
A review of lignin plastics with 34 references. 
Scuwartz, H., Pulp Paper Mag. Can. 45: 675-678 (1944); C.A. 
38: 5614 (1944). 
A literature review of lignin plastics with 70 references. 


Harmon, C., U. 8. pat. 2,371,186 (Mar. 13, 1945); C. A. 39: 
3160 (1945). 

As an improvement on U.S. pat. 1,848,292 (C. A. 26: 2864), a 
solution of basic calcium ligninsulphonate, prepared according 
to reissued patent 18,268 (C. A. 23: 1270; 26: 1122) in aque- 
ous sodium hydroxide, containing sodium hydroxide equivalent 
to about half the weight of lignin, is heated for half an hour at 
175° or for 11/2 hours at 160°. This causes 35 to 50% of the 
lignin to become insoluble in sulphuric acid at pH 3.5 but dis- 
persible in aqueous sodium hydroxide. Into this solution, ad- 
justed to 20 to 28% solids content, COs is passed at 65° until a 
pH of 10.8 is reached causing the separation of calcium carbon- 
ate in crystalline form. ‘The filtered solution is then acidified 
with 12% hydrochloric acid or 35% sulphuric acid to a pH of 
3.5 causing the precipitation of the lignin derivative which, af- 
ter being heated at 95 to 98°, is filtered and washed. The final 
sodium ligninsulphonate is a dark brown to black solid, moder- 
ately soluble in warm water, fusing at higher temperatures. It 
is insoluble in most organic solvents. By changing the condi- 
tions of alkaline hydrolysis, products of high or low sulphur 
contents are obtained. Treatment of the product with dilute 
acids gives the free ligninsulphonic acid. By cation exchange 
other salts such as barium, iron, and lead salts’ are obtained. 
These ligninsulphonates may be used in connection with 
phenol-formaldehyde or other types of synthetic resins, as base 
exchangers, or as an ingredient in the paste for lead storage 
battery plates, and for the preparation of other lignin com- 
pounds such as esters and ethers. 


RHEINBERGER, E., U.S. pat. 2,400,053 (May 7, 1946); C. A. 40: 
4252 (1946). 
A composition suitable for a glue, varnish, or plastic molding 
powder is made by treating concentrated sulphite waste liquor 
with a cyanamide compound at temperatures of 50 to 100°. 
Thus 30 to 250 grams of calcium cyanamide is mixed with 150 
to 300 grams of 30°, Bé waste liquor at 50 to 100°. The liquid 
gradually sets to a tough gel which may be dried and used as a 
synthetic resin or mixed with 50 to.200 grams wood meal, 2 to 
30 grams montan wax, and coloring materials and then dried 
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to 3 to 5% water content for a molding powder to be pressed at 
160 to 180°. The ability of the powder to flow is increased by 
the addition of nitrates or other easily fusible compounds to the 
wax and calcium cyanamide prior to mixing with the waste 
liquor, The reaction may also be carried out at temperatures 
from 200 to 500° under pressure. 


Oru vu. Cuemrs Werk A.-G., Brit. pat. 569,973 (June 18, 1945); 
C. A. 41: 6078 (1947). : : 

Condensation products from formaldehyde and aliphatic alde- 
hydes described in Brit. pat. 349,556 (C. A. 26: 5430) are 
heated with sulphite waste liquor in the presence of ammonia 
until the products are soluble in water at a pH above 7, and 
then precipitated from solution in the acid range. The precip- 
itated products are thermoplastic masses and may be used 
with fillers to form molding compositions. 


Osaxerutio, A. A., Norw. pat. 74,547 (Jan. 31, 1949); C. A. 44: 
3714 (1950). 
(See under Tanning.) 


B. Adhesives 


y. Artus, F., Gelatine, Leim, Klebstoffe 10: 97-99 (1942); C. A. 
37: 6370 (1943). 
Substances which ‘“‘bleed”’ out of the sulphite waste liquor when 
it is used as an adhesive, causing discoloration, can be precipi- 
tated by lead acetate. The concentrated liquor can be mixed 
with lime-casein solutions or with calcium oxide and magnesium 
oxide. On precipitation of the liquor, concentrated to 35° Bé, 
with magnesium sulphate, there appears a white supernatant 
substance, dextron, which can replace dextrin in sizings, the 
tannin impurities acting as antiseptics. 
mended for the preparation of an adhesive for roofing paper, a 
dextrinlike glue, a quick-drying adhesive, and leatherized pa- 
per. 
Becuer Jr., C., Seifensieder-Zig. 69: 324-325 (1942); 
Zentr. 1948, I: 477; C.A.38: 3045 (1944). 
A discussion of crude and concentrated sulphite waste liquors. 
The latter can be used as an adhesive. 


BrecueEr Jr., C., Setfensieder-Ztg. 69: 855-356 (1942); 
Zenitr. 1943, I: 1024; C. A. 38: 3748 (1944). 


Chem. 


Formulas are recom- — 


Chenu 


A report on methods of neutralization, purification, and bleach- 


ing of sulphite waste liquors for use in the preparation of adhe- ~ 


sive materials. 
Micxscu, K., Nitrocellulose 13: 143-145 (1942); C. A. 38: 4064 
(1944). 
A review of the utilization of sulphite waste liquor in adhesives. 


Bsornstapt, P. L., Norw. pat. 66,648 (Aug. 16, 1943); C. A. 40: 


1318 (1946). 

Ready-sized paper, etc., is treated with fillers and (or) pig- 
ments suspended in sulphite waste or kraft liquor. Prefer- 
ably, the waste liquor is neutralized with milk of lime and ad- 
mixed with another binding agent, such as casein, size, glue, 
dextrin, or starch. In a modification, the waste liquor is con- 
centrated and then diluted with a non-aqueous solvent, e.g., 
methanol or ethanol, in which dyes may be dissolved. 


Harrner, R., Bautech. 22: 101-104 (1944); Chem. Zentr. 1944, 
II: 1104; C. A. 41: 6688 (1947). 
An adhesive or calking material can be produced from fine 
clay and sulphite waste liquor, which can be used as a substi- 
tute for bitumen-containing preparations for the protection of 
buildings. 


ll. BASE EXCHANGE MATERIALS 


ANDERSEN, C. C., Norw. pat. 62,146 (March 11, 1940); C. A. 40: 
660 (1946). 


Sulphite waste liquor is freed from its base content (e.g., cal- 


cium, sodium, or ammonium) by treatment in a known manner 
with a base-exchange substance capable of substituting hydro- 
gen for the base, and the product is dried and heated to a tem- 

. perature below 130°. The dried mass is boiled with water to 
remove water-soluble constituents, and a cation-exchange sub- 
stance obtained capable of exchanging about 1.16 milliequiva- 
lents per gram of substance. 


Andersen, C. C., Norw. pat. 63,053 (Dec. 9, 1950), addition 


to 62,146 above; C. A. 40: 660 (1946). 

The process of the parent case for the preparation of organic 
cation-exchange substances from sulphite waste liquor, is 
modified by removing free sulphuric acid wholly or partly be- 
fore evaporating the liquor. The sulphuric acid may be re- 


moved by neutralization or by precipitation, e.g., with barium — 


compounds. In a further modification, the waste liquor is 
treated with a cation-exchange substance in the acid form, and 
then mixed with sulphite waste liquor containing a higher con- 
tent of combined sulphur dioxide than usual. The latter is ob- 
tained by treating ordinary waste sulphite liquor with a base 
and sulphur dioxide. 
tion is then treated by the process of the parent case. 
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The mixture obtained by this modifica- — 


TAPPL 


TAPPI 


Norsk HyproeLexrrisk KvarLsTorakTIESELskAB, Norw t 
62,807 (Aug. 12, 1940), addition to Norw. pat. 59,070 (C.A. 
33: 3940); C.A.40: 660 (1946). 
The process of the parent specification is applied to a base-ex- 
change reaction between a salt solution and an acid solution 
Le., the following materials are passed consecutively through 
the base-exchange material obtained by heating evaporated 
sulphite waste liquor to 150 to 250°, namely: (a) a solution of 
a salt having the same cation as the salt to be produced, (b) 
water, (c) an acid having the same anion as the salt to be pro- 
duced, (d) water. The whole cycle can be repeated. In an 
example, sodium nitrate is prepared from sodium chloride and 
nitric acid. 


Norsk HyproeLexrrisk KVAELSTOFAKTIWSELSKAB. Norw. pat. 
65,334 (Oct. 19, 1942); C. A. 40: 660 (1946). 

Sulphite waste liquor is evaporated to a concentration of 45% 
solids and is treated hot with an acid cation-exchange substance 
to replace the cation in the liquor by hydrogen. The solution 
is then heated to 100 to 150° in an autoclave until the mass 
solidifies and is dried below 130° (ef. Norw. pat. 62,146). The 
product is practically insoluble in water, and is an effective cat- 
ion-exchange substance whose efficiency is about 0.94 mole 
equivalent per gram. 

Bran) Die Chemie 57: 149-154 (1944); C. A. 40: 5915 
The cation-exchanging properties of various lignin resins con- 
taining sulphonic acid or carboxy] groups are tabulated. Cat- 
ion-binding values up to 2 grams equivalents per 1000 grams of 
dry resins are obtainable. Active anion-exchangers are ob- 
tainable by condensing alkali lignin and poly-ethyleneimine 
with di (chloroethyl) methylamine. Halogen-substituted lig- 
nins are also active anion-exchangers and the introduction of 
amino groups increases the neutral-salt-splitting ability to as 
high as 3.7 gram equivalents per 1000 grams of exchanger (for 
the pyridinium-epichlorohydrin-polyethyleneimine condensa- 
tion product of lignin). Lignin-containing-exchangers have a 
pronounced tendency to adsorb high-polymeric substances such 
as ligninsulphonic acid. The most effective adsorbent for the 
latter is the lignin condensation product containing 90% of al- 
kali lignin and 10% polyethyleneimine; this absorbs 100.5% 
of its dry weight of ligninsulphonic acid. In general the nitro- 
gen-poor products are better than the nitrogen-rich ones. The 
possible use of this action in purifying sulphite liquors from }ig- 
nin leaving the sugars in solution is considered. The ability to 
adsorb ligninsulphonic acid increases greatly with the maximum 
swelling expressed in grams of water adsorbed per 100 grams of 
dry exchanger. The lignin-free polyethyleneimine condensa- 
tion product adsorbs the most highly sulphonated ligninsul- 
phonic acids; as the lignin content increases, the sulphur con- 
tent of the adsorbed ligninsulphonic acid decreases. The ad- 
sorbed acid can be eluted with concentrated ammonia or 5% so- 
dium hydroxide solution. Preparations with low swelling abil- 
ity have negligible ability to adsorb ligninsulphonic acid, but 
the adsorbing ability for low molecular weight inorganic or 
organic acids is not affected. The anion-adsorbing capacity of 
the exchangers is essentially independent of the valence of the 
ion; all are adsorbed as univalent ions, but mutivalent ions are 
adsorbed preferentially to a slight but recognizable degree. 


N. V. peBaTaarscHE PeTroteEuM Maarscuarpris, Dutch pat. 
58,508 (Nov. 15, 1946); C.A.41: 4597 (1947). 

Finely divided straw, peat, sawdust, lignite, coal, dried sulphite 

waste liquor, and bagasse can be converted to ion exchangers by 

earbonizing with sulphuric acid. 


12. AMMONIA-BASE SULPHITE PROCESS 


Tuope, E. F., ann Lez, Y. H., Tappi 33: 257-260 (1950); C. A. 

44: 8646 (1950). f 
A pre-impregnation cycle, as suggested by Richter, was em- 
ployed in the sulphite cooking of mixed birch, beech, and maple 
chips. NH; base was used because of higher mobility and 
solubility than Catt. A typical cook involved steaming of 
chips for 1 hour at 15 p.s.i.; impregnation with 12% (NHa3)o- 
SO; for 2 hours at 240 to 270° F. followed by 5.5 to 7.5 hr. am- 
monia base sulphite cook at 300 to 320° F. and 100 p.s.i. 
Yields obtained were 44 to 49%; a-cellulose on wood basis, 
37.5 to 39.4%. This process enables relatively rapid cooking 
because of elimination of extremely long impregnation time for 
Ca-base liquor on hardwood. Some data on reuse of the 
(NH,).SO; liquor were obtained. 


13. MAGNESIUM-BASE SULPHITE PROCESS 


Harcn, R. S., U. S. pat. 2,308,364 (Jan. 12, 1943); C. A. 37: 
3606 (1943). ; ; 

In a cyclic process involving the cooking of wood with a rela- 

tively pure magnesium bisulphite cooking acid, removing and 

extracting the waste liquor from the cooking operation, concen- 

trating and burning the waste liquor to recover heat from the 
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organic material, magnesium oxide as an ash, and sulphur diox- 
ide in the combustion gases, recombining the magnesium oxide 
ash and the sulphur dioxide in the combustion gases to form 
fresh cooking acid; soluble potassium salts derived from the 
wood are periodically removed from the ash by leaching it 
with water, and potassium and magnesium compounds are 
recovered from the resulting liquor. 


Paumrose, G. V., anD MacBatn, D. K., U. S. pat. 2,320,294 
(May 25, 1948); C. A.37: 6459 (1943). 
An arrangement of apparatus is described, and a cyclic method 
is employed for treating lignocellulose material which involves 
cooking the material under pressure with a solution of magne- 
sium bisulphite containing a substantial excess of free sulphur 
dioxide, releasing gases during and after the cooking, separating 
the acid waste liquor from a treated cellulose material after 
completion of the cooking operation, evaporating and burning 
the separated acid waste liquor to produce ‘an ash consisting 
mainly of magnesium oxide and combustion gases containing 
sulphur dioxide, adding magnesium compounds and sulphur as 
required to make up losses of the evaporated liquor during the 
burning of the waste liquor, making a slurry of the magnesium 
oxide ash, absorbing the sulphur dioxide in the combustion 
gases in the slurry to reform magnesium bisulphite to be used 
in a subsequent cooking operation, condensing the vapor re- 
sulting from the evaporation of the waste liquor to separate 
sulphur dioxide from it, absorbing the separated sulphur diox- 
ide in the magnesium bisulphite liquor produced from the ash 
and the sulphur dioxide of the combustion.gases, and returning 
the reformed magnesium bisulphite containing the absorbed 
sulphur dioxide for further cooking of lignin-cellulosic material. 


Haren, R.8., Pacific Pulp Paper Ind. 18: No. 1: 11-13 (1944); 
C. A. 38: 2203 (1944). 
The status of sulphite waste liquor utilization is briefly out- 
lined with special reference to the process of Tomlinson (C. A. 
35: 4926; 36: 7246). 


Wiucoxon, L.§., Can. pat. 420,622; C. A. 38: 3882 (1944); U.S. 
pat. 2,354,175 (July 18, 1944); C.A.38: 6561 (1944). 
An apparatus is described for recovery of heat and chemicals 
from waste liquors such as those from cellulosic pulp production 
with magnesium bisulphite. 


Tomutnson, G. H., Pulp Paper Mag. Can. 45: 817-820 (1944); 
C. A. 39: 187 (1945). 

The answer to the problem of sulphite waste liquor must meet 
the following conditions: (1) It must be one capable of being 
universally employed. (2) It should provide for the complete 
utilization of all the components in the liquor, both organic and 
inorganic. (3) It must present economic advantages. It is 
considered that all these requirements are fulfilled by the mag- 
nesium bisulphite process (C. A. 34: 4263). 


Witcoxson, L. 8., Paper Mill News 68, No. 24: 104, 106, 108 
(1945); C. A. 39: 5480 (1945). 
A brief description of the magnesium bisulphite system (C. A. 
34: 1484, 4263) as applied to an existing 100-ton per day sul- 
phite mill, with a diagram of the layout of the pilot plant at the 
Cornwall, Ont., mill of Howard Smith Paper Mills, and a flow 
diagram of a 100-ton mill. 


Tomuinson, G. H., U. S. pat. 2,385,955 (Oct. 2, 1945); C. A. 40: 
207 (1946). : 

A detailed description of the recovery system of the magnesium 
bisulphite pulping process. The black liquor is neutralized 
with recovered magnesium oxide, concentrated to 45 to 70% 
solids and sprayed into a high temperature (2100 to 2400°F. or 
1050 to 1215°C.) furnace, where the sulphur dioxide is released 
and recovered and the liquor solids are burned to a dry unsin- 
tered residue containing a relatively high proportion of caustic 
magnesium oxide. The dried residue is removed from the fur- 
nace continuously by flotation in the gaseous product of com- 
bustion at such a rate that the period spent within the furnace 
is insufficient to “‘dead-burn” the magnesium oxide. A portion 
of the dried residue is used to neutralize the fresh black liquor 
before concentration and the remainder is suspended in water 
which is then sulphited with sulphur dioxide, thus forming 
fresh pulping liquor (cf. C. A. 35: 4926). 


Tomson, G. H., U.S. pat. 2,377,282 (May 29, 1945); cf. U.S. 
pat. 2,179,456 (C. A. 34: 1484); C. A. 40: 1034 (1946). 
An apparatus is described for use in connection with the manu- 
facture of sulphite pulp from cellulosic material with a pure 
magnesium-base cooking liquor. It airns at an efficient recov- 
ery of heat and chemical values from the residual] pulp liquor. 


Soivay Procgss Co., Northeastern Wood Utilization Counci! Bull. 
No. 7: 65-72 (1945); C. A. 40: 1655 (1946). 
Calcium, magnesium, sodium, and ammonium bisulphite pulp- 
ing are discussed. The specific advantages of the ammonium 
bisulphite process are pointed out. 
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Artes, R. 8., Northeastern Wood Utilization Council Bull. No. 7: 
65-72 (1945); C.A. 40: 2000 (1946). 

A comparative study was made of the various methods of sul- 
phite pulping from the point of view of acid manufacture, proc- 
ess efficiencies, and recovery methods applicable to the various 
bisulphite bases. A calcium bisulphite base deposits calcium 
sulphite in equipment as scale and in the chips, hindering pene- 
tration, resulting in non-uniform pulp, decreased yield, and scal- 
ing in waste liquor evaporators. Concentration is costly. The 
magnesium bisulphite base produces a pulp superior to calctum 
but inferior to sodium and ammonium bisulphite bases. Capi- 
tal cost of recovery plant is high and some scaling occurs. So- 
dium bisulphite base produces the best pulp in good yield, pro- 
vides exact contro!, eliminates scaling. Its waste liquor is 
readily combustible. Ammonium base use$ ammonia gas and 
produces pulp superior to calcium and magnesium base. It 
gives a higher vield of uniformly cooked pulp, eliminates scal- 
ing, and waste liquors can be recovered as gaseous ammonia 
and sulphur dioxide and lignin useful in fertilizers. _Consump- 
tion of ammonia is 92 pounds per pulp ton, of which 50% is re- 
coverable. The flow sheet of the ammonium bisu!phite proc- 
ess and a material balance of the cooking acid, digester, and re- 
covery furnace are described. : 


Haren, R.S8., Paper Trade J. 122, No. 11: 54-56 (1946); C. A. 
40: 2624 (1946). 

A description is given of possible methods for disposing of or 
utilizing the organic solids in sulphite waste liquor. The cyclic 
process which depends upon change of base from calcium to 
magnesium with the evaporation and burning of the magnesium 
base waste liquor, and the recovery of heat and cooking chemi- 
cals is outlined. Modifications in carrying out the cooking 
process leading to greater steam economy, chemical engineering 
problems involved, and expected savings in sulphur and base 
are described. 


Hatcu, R. 8., Pulp Paper Mag. Can. 47, No. 9: 80-84 (1946); 
C. A. 40: 6812 (1946). 
Calcium, sodium, ammonium, and magnesium cooking liquors 
for the sulphite process, and methods for the recovery of the 
waste liquors are compared. Magnesium-base liquors offer the 
simplest and most efficient recovery possibilities. 


Hatcu, R.8., Pulp Paper Mag. Can. 48, No. 13: 85-87 (1947); 
C. A. 42: 1053 (1948). 
A discussion of the recovery of chemicals and energy in the sul- 
phite process through the use of magnesium as a base. 


PULLIAINEN, E., Finnish Paper Timber J. 29: 225-229 (1947); 
C. A. 42: 3563 (1948). 
The use of various bisulphite salts in the sulphite process is 
reviewed; the magnesium salt is the most satisfactory from a 
chemical] and economic standpoint. 


Porr Ensur Inpustrrat Co., Japan pat. 163, 146 (March 23, 
1944); C.A. 42: 3962 (1948). 
By adding 1.5% oxalic acid to the waste liquor of bagasse pulp 
prepared by the magnesium sulphite method and then heat- 
ing, sulphur dioxide is expelled and magnesium, calcium, alumi- 
num, and iron precipitated as oxalates. 


Arnst, A., Am. Forests 55, No. 1: 16-17; Chemurgic Digest 8: 4-7; 
ee Pulp and Paper 2, No.1; 6-9(1949); C.A. 43, 277 
1949). 
A discussion of the magnesium-base pulping process. 


Scuwase, K., Frepier, H., anp Scuuossmr, H., Holzforschung 3: 
5-23 (1948); C_A. 43: 3196 (1949). 

The pyrolysis of dried powdered spruce sulphite waste liquor 
(from calcium bisulphite digestion) in the presence of carbon 
dioxide at about 300°C. led to the recovery of a maximum of 
72% of the sulphur as sulphur dioxide and hydrogen sulphide. 
Higher or lower temperatures resulted in smaller yields. Simi- 
lar results were obtained in the presence of hydrogen (at 
300°C.). Pyrolysis of a dried magnesium bisulphite waste 
liquor gave a recovery of over 80% sulphur at 400°C. and well 
over 90% when the decomposition was carried out at 800°. The 
residual magnesium oxide represents more than 80% of that, 
used in the original cooking liquor. Magnesium sulphate, 
when heated with 16.5% magnesium base sulphite liquor for 1 
hour at 625°, gave rise to 79.2 to 81.7% of the sulphur origi- 
nally present. When it is pyrolyzed in the presence of 10.4% 
charcoal, however, only about 55% of the original sulphur was 
recovered. ‘This represents the possibility of obtaining magne- 
sium oxide and sulphur dioxide (for the magnesium bisulphite 
coos liquor) from the relatively inexpensive magnesium sul- 
phate. 


Baker, R. E., anv Huron, F., Puip Paper Mag. Can. 51, No. 6: 
82-84 (1950); CA. 44: 8646 (1950). 
Initial operating experiences with the magnesium base sulphite 
process at Longview are reviewed. Make-up chemicals 
amounted to 100 pounds S and 62 pounds MgO/air-dry ton, 
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with recoveries of 65% 8 and 75% MgO. Sources of chemicals 


and organic matter C 
amounted to 8030 pounds steam at 700°F. and 615 p.s.i. plus 


850,000 B.t.u./ton of pulp in the cooling towers. 
14. LABORATORY INVESTIGATIONS 


Erprman, E., Ericson, P., AnD HAGGLUND, E., Svensk Papper- 


stidn. 46: 121-127 (1943); C. A.37: 4568(1943). 
An attempt was made to establish whether or not the lignin in 
wood is chemically combined with carbohydrates. Two so- 
dium bisulphite cooks were carried out on crushed spruce wood 
chips and on shavings respectively. In the first the sulphite 
liquor was precipitated with bzs (p-dimethylaminopheny]) 
methane and the precipitate after decomposition gave a lig- 
ninsulphonic acid which was similar in composition to the same 
fraction obtained from a technical sulphite waste liquor. It 
had a very low copper number before and after hydrolysis. 
The low molecular ligninsulphonic acids which were not precip- 
itated had a copper number of 5.3 before and 67.5 after hy- 
drolysis. This is explained by the fact that the relatively high 
pH of the cooking liquor prevents a more drastic hydrolysis. 
The increase of the copper number is not necessarily 
the result of the hydrolysis of carbohydrate-bis (p-dimethy]- 
aminophenyl) methane compounds, but may also come from 
sulphonated carbohydrates containing glycosidic linkages. 


The presence of the latter is proved by recent unpublished in- | 


vestigations. Since a large proportion of the reducing sugar 1s 
precipitated by basic lead acetate, they cannot consist of 
simple sugars. The waste liquor from the second cook was 
separated by bis (p-dimethylaminopheny]) methane into a high 


molecular ligninsulphonic acid which, apart from a higher sul-- | 
phur content, had the same composition as that from the first — 
cook. From the mother liquor two ligninsulphonic acid frac- - 


tions were obtained by fractional precipitation with brucine._ 
From the mother liquor of the brucine precipitates, after treat- 
ment with barium hydroxide and passage through an organo- 
lite charged with hydrogen ions, the recovered barium salts of 


the low molecular ligninsulphonic acids were precipitated with 
alcohol and had a copper number of 9.1 before and 72 after hy- _ 
Only small amounts of mannose (about 6%) were 


drolysis. re 
isolated from the last mother liquors. The ligninsulphonic 
acids of the brucine precipitations are probably contaminated 
with carbohydrate sulphonic acids or combined with such acids 
by glycosidic linkages. : 


Scuenck, W. A., Paper Trade J. 117, No. 14: 97-100 (1943); 


C. A. 37: 6890 (1943). 


A critical discussion is given of the sulphonation of lignin in — 


the sulphite cooking process on the basis of Freudenberg’s 
structural formula for lignin. Ligninsulphonic acids from two 
widely different cooks were fractionated by chemical and phys- 
ical methods and the fractions were further investigated to de- 


termine whether lignin is sulphonated by entrance of several | 


sulphonic acid groups into the molecule without degradation of 


the latter, or whether the lignin molecule is broken into smaller _ 


fragments each having one sulphonic acid group. The results 


so far obtained indicate that a breakdown of the lignin molecule 


into smaller sulphonated fragments takes place. 


Scuwasn, K., anv Prov, E., Cellulosechem. 21: 1-6 (1943); 


C. A. 38: 2202 (1944). 

The thiocyanogenation of ligninsulphonic acid was studied. 
Ammonium ligninsulphonate was prepared from a fermented 
spruce sulphite waste liquor by precipitation of the calcium with 
ammonium carbonate. Since thiocyanogen is not very stable 
and in a nascent state apparently reacts by substitution, the 
thiocyanogenation was carried out by passing Br or Cl into a 
solution of sulphite waste liquor and ammonium thiocyanate at 
0 or 15°. The thiocyanogenated ammonium ligninsulphonate 
was isolated by precipitation with an alcohol, butyl] giving a 
higher yield than ethyl or methyl. Instead of liberating thio- 
cyanogen by means of halogen, the thiocyanogenation may 
also be effected electrolytically. From the analyses it is cal- 
culated that one hydrogen of each benzene ring in the lignin 
molecule is substituted by a thiocyanogen group. 


Peart, I. A., Pacific Pulp Paper Ind. 17, No. 9: 32-84, 36, 39 


(1943); C..A. 38: 2203 (1944). 
A study was made of the effects of concentrations varying from 
1:400. to 1: 100,000 of sulphite waste liquor in sea water, both 
with and without aeration. Concentrations of less than 1:5000 
have no effect on the chemical constituents of the sea water. 


Scuroter, G. A., Papier-Fabr. Wochbl. Papierfabr. 1943, No. 2: 


50-54; C. A. 38: 2486 (1944). 
The application of ultrachromatographic adsorption to spruce 


and beechwood sulphite waste liquors is discussed, together ° 
with the correlation between ultraviolet fluorescence and lignin- . 
The adsorbents used were ; 
aluminum oxide (prepared according to Brockmann and buf-~ 


sulphonate content of such liquors. 


fered by moistening with citrate solutions), Floridin XXF and 
Frankonit Kl. Pure glucose and xylose were slightly absorbed 
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losses were analyzed. Heat recovery — 
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by Floridin from aqueous solution, but only glucose was sorbed 
to a slight extent from a spruce sulphite waste liquor diluted 1 
to 10, the reducing value dropping from 0.23 to 0.21%. When 
filtered through Frankonit K], the dilute spruce sulphite waste 
liquor yielded a sulphur-containing fraction that showed a very 
weak blue fluorescence and which, although giving a positive 
trypaflavin reaction, gave no test with 6-naphthylamine hydro- 
chloride. This indicated the possible presence of a nonfluores- 
cent B-ligninsulphonic acid. This fraction was precipitated 
with basic lead acetate, the precipitate washed to remove man- 
nose (identified as the phenyl hydrazone), and decomposed 
with 5% sulphuric acid. The resulting lead sulphate was 
washed on the centrifuge and the combined liquors neutralized 
with barium hydroxide. Thus a barium salt was obtained 
which however was not homogeneous. When a beechwood 
sulphite liquor was passed through alumina, buffered to a pH of 
5, several ultraviolet fluorescent zones were noted, one of which 
was intensely yellow. By extraction with 2% ammonium hy- 
droxide, the substance responsible for this yellow fluorescence 
was finally isolated as a compound high in ash and also con- 
taining nitrogen and about 1.6% sulphur. When spruce sul- 
phite waste liquor was passed through alumina, several strongly 
fluorescing zones formed. One of these initially showed an 
intense white-blue-violet fluorescence which disappeared on 
contact with sulphur dioxide but returned on rinsing with wa- 
ter. Similar reactions and sorption were noted with a calcium 
ligninsulphonate that had been precipitated by alcohol from 
spruce sulphite waste liquor. However these reactions are not 
proof that the original fluorescing material was actually a lig- 
ninsulphonate. Alumina adsorbs very little reducing sugar 
from spruce waste sulphite liquor, the latter behaving very 
stnailanly on fermentation, whether filtered through alumina or 
not. 


AvuLIN-ErprmaNn, G., Svensk Papperstidn. 47: 91-99 (1944); C. 
A. 38: 3467 (1944). 

The ultraviolet absorption spectra of a number of lignin prepar- 
ations and lignin model substances have been determined. The 
results indicate that the position of the maximum (around 280 
mmu) and the minimum (around 260 mmu) of barium a-lignin- 
sulphonate, obtained from a rayon pulp cook, is approximately 
characteristic of a macromolecule built up from dihydroeugenol 
via dihydro-dehydro-diisoeugenol. The slow decrease of the 
absorption intensity of lignin derivatives toward longer wave 
lengths cannot be explained by a furan or pyran structure. On 
the contrary, it requires the presence of other systems of con- 
jugated double bonds, at least in the isolated lignin. Other 
comparisons do not support Freudenberg’s assumption that 
ligninsulphonie acids are formed by opening of coumaran 
rings. The absorption curves of barium salts of a- and B- 
ligninsulphonie acids from two extremely different waste liquors 
were of the same general type. The intensity of the absorp- 
tion is proportional to the methoxyl content of the various 
preparations. It can be concluded therefore, that the B-acids 
which are low in methoxy]! contain an absorbing constituent of 
normal lignin type together with a non-absorbing methoxyl]-free 
substance. Whether these constituents are chemically com- 
pee or not cannot be decided by spectrochemical methods 
alone. 


AvuLin-Erptman, G., Svensk Kem. Tid. 55: 116-122 (1943); 
Papier-Fabr. Wochbl. Papierfabr. Auszuge 19438, 229; C. A. 
38: 4127 (1944). 

On the basis of reactions of phenylpropy] derivatives, Freuden- 
berg’s formula for spruce lignin is discussed. Through compar- 
ison of the course of the bromination of lignin with that of cre- 
sol and dihydroeugenol, it is proved that the formation of 6- 
bromovanillin by bromination and oxidation of lignin does not 
indicate that phenolic hydroxyl groups in the lignin building 
stones are etherified. Alkylguaiacols condense in the 5-posi- 
tion as shown with eugenol alcohol and with some 2- and 3-sub- 
stituted 5,5’ - dialkyldiphenylmethanes. 2,2’,3,3’ - tetrameth- 
oxy-5,5’-diallyldiphenylmethane, on oxidation with perman- 
ganate, gives up to 59% isohemipinic acid. From this result it 
would be expected that, on the basis of Freudenberg’s lignin 
formula, considerably higher yields of isohemipinic acid should 
be obtained on oxidation of methylated ligninsulphonic acids. 


DorrinG, H., Papier-Fabr. Wochl. Papierfabr. 1943, 215-217; 

C. A. 38: 4128 (1944). } 
A new very rapid method for the determination of acetic and 
formic acids in beechwood sulphite waste liquor which depends 
upon the extraction of a 10-ml. sample (acidified) with a large 
volume of ether and titration of the extract with 0.1 NV sodium 
hydroxide. The results, calculated to acetic acid, agree well 
with those obtained by distillation. 


Nout, A., Papier-Fabr. Wochbl. Papierfabr. 1944, 39-42; cf.C. A. 
82: 2742; C. A. 39: 1756 (1945). be 

New methods for the detection of ligninsulphonic acid depend 

upon the use of ‘Surfen”’ (bis(2-methyl-4-amino-6-quinoly]) 


January 1952 Vol. 35, No. 1 


carbamide dihydrochloride) which is not a dyestuff but which 
gives a voluminous cream colored precipitate with ligninsul- 
phonic acid. Examined in the light of a special lamp (de- 
scribed) the limit of sensitivity of this test is 1.9 ligninsulphonic 
acid per 0.045 ml. Other excellent but less sensitive reagents 
which give precipitates are the purified basic dyes ‘“Astra- 
phloxin FF” (red ppt.) “Astraviolet FF” (violet ppt.), trypto- 
flavin (yellow ppt.), safranins T and MN, phenosafranine and 
methylene violet 3RA (red ppts.). Other basic dyes were also 
tested of which benzoflavin was the least sensitive. “Surfen’”’ is 
pee as a reagent for the determination of ligninsulphonic 
acid. : 


ScuwaBe, K., Papier-Fabr. Wochbl. Papierfabr. 1944, 115-123; 


C. A. 39: 1758 (1945). 
The liquors examined by physicochemical means included fer- 
mented spruce sulphite waste liquor, and unfermented (purified 
and untreated) beechwood sulphite waste liquors. Dried 
powders prepared from these solutions were also studied. The 
color changes undergone on concentrating sulphite waste liquors 
were followed by the Lange photoelectric colorimeter and ab- 
sorption was plotted against liquor concentration. For a 
specific liquor, light absorption is a function of the concentra- 
tion, even when the concentrations are fairly high. Different 
gue give rise to different absorption curves. With rising 
pH (between 3 and 9) absorption increases greatly. The pH 
has a greater influence at lower than at the higher concentra- 
tions. Heating of either the solutions or the dry powders 
causes a marked increase in absorption. The longer the heat- 
ing period, and the higher the temperature, the greater is this 
effect. The viscosity of the liquors increases with falling tem- 
perature. The viscosity of the liquor from spruce was higher 
than that of the beech liquors and these differences are dis- 
cussed. At higher temperatures, the viscosities are not seri- 
ously affected by pH. The liquors were evaporated and the 
residues were then heated at various temperatures. When the 
heated solids were redissolved to form 40% solutions the latter 
showed viscosity differences. The greater the preheating tem- 
perature, the greater was the rise in viscosity. The ‘molecular 
weights” of the solids from spruce liquors were considerably 
higher than those from beechwood liquors. When powdered 
ligninsulphonic acids were heated and then dialyzed, the molec- 
ular weights of the solids increased with the temperature and 


' with the time of heating as well as with the length of the dialy- 


sis period. The molecular weight increases were greater with 
spruce than with beechwood ligninsulphonates. 


Erprman, H., Svensk Papperstidn. 48: 75-81 (1945); C. A. 39: 


2196 (1945). ; 
Sprucewood (extracted) was sulphonated with a mixture of 
sodium sulphite and sodium bisulphite to yield 84% woody 
residue containing 64% of the methoxyl of the original wood. 
After acidification with dilute hydrochloric acid, and washing 
until the filtrate was free of chlorine ions, the woody residue 
was extracted three times with water at 80 to 90°C. to give 
three filtrates A, B, and C. Each was neutralized with barium 
hydroxide, centrifuged, concentrated, and the barium salts 
precipitated by pouring into ethanol. The salts were then 
converted into the free acids by means of an organolith, and 
neutralized with a hot concentrated alcoholic solution of bis- 
dimethylamino-diphenylmethane giving the salts of this base 
which were filtered and decomposed with dilute sodium hydrox- 
ide. After extraction with ether, the sodium ligninsulphonates 
were again converted into the free acids. The ligninsulphonic 
acid corresponding to extract A was repurified by precipitation 
with bis-dimethyl-aminodiphenylmethane followed by precipi- 
tation as the barium salt. The latter had 9.4% barium, 4.1% 
sulphur, 13.8% methoxyl, a ratio of S to MeO of 1:3.5, and 
a copper number of 1.8 before and 7.3 after hydrolysis. It 
thus contains 4 8S per 7 Coo atoms or 3 “unchanged” C2 units 
which are not sulphonated. The acid was converted to the 
calcium salt and resulphonated with calcium bisulphite. The 
barium salt of the ligninsulphonic acid so formed had Ba 15.2, 
S 6.1, MeO 12.2%, a S to MeO ratio of 1:2.1, and a copper 
number of 3.3 before hydrolysis and 6.8 after. The ultraviolet 
absorption spectra of the ligninsulphonic acids before and after 
this second sulphonation were determined and compared with 
that of isolated native lignin from black spruce. The curves 
show that no fundamental change in the lignin molecule has 
taken place. Further sulphonation of the lignin probably does 
not involve such deep-seated changes of the structure of the 
lignin molecule as the scission of coumarane rings. The fact 
that under ordinary conditions lignin cannot be sulphonated 
beyond 1S per 2 MeO groups may indicate that lignin is built 
up to Cs th, C—C—C, units. The formation of vanillin 
C . 

may be explained by oxidative scission of the side chain having 
an oxygen atom at the carbon atom neighboring the benzene 
ring. 


« 
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Laurtscu, W., AND Prazouo, G., Cellulosechem. 22: 48-54 (1944); 
ef. C. A. 38: 6091; C. A. 39: 2403 (1945). ; 
The ligninsulphonic acid fractions from two different sulphite 
cooks were studied, one from a soft commercial cook and the 
other from a medium-hard laboratory cook. In either case the 
lignin components were precipitated in nine successive frac- 
tions by means of benzacridine. In both series the first pre- 
cipitate vielded fractions lower in sulphur and the final pre- 
cipitates fractions higher in sulphur. Extensive analytical data 
for C, H, N, and MeO and 8 are given. The first precipitates 
conta ined approximately 1 S per 20 C atoms; the final, 1 S per 
.10Catoms. The ratio of S to MeO was 1:2 in the first and 1:1 
in the final fractions. Evidently a uniform distribution exists 
between methoxyl and carbon in spruce lignin. In order to dis- 
solve lignin from spruce wood at least one sulphonic acid group 
per 20 carbon atomsis required. Inasmuch as individual lignin- 
sulphonic acid fractions (when computed to lignin) showed no 
significant differences attempts to separate a- and 6-lignin were 
omitted. The sulphite waste liquors contained no lignin-car- 
bohydrate complexes. Analyses involving methoxyl balances 
showed that about 10% of the methoxy] originally present in 
the wood is not a component of lignin. Lignin fractions when 
oxidized with nitrobenzene gave varying vanillin yields. The 
fractions lowest in sulphur gave the lowest yields (13.8-16.5% 
calculated to sulphur-free lignin) and those highest in sulphur 
gave the highest vanillin yields (26.7%). The low average 
vanillin yield of 17% is due to the fact that the ligninsulpho- 

nates low in sulphur predominate in amount. 


HO6PNER, 17 Cellulosechem. 22: 33-48 (1944); C. A. 39: 2403 
(1945). 

By withdrawing liquors at hourly intervals during an indirect 
rayon sulphite cook, the changes in liquor composition and in 
the stock were followed. The maximum fermentable sugar 
content was 2.3% and the maximum mannose content 1.6% 
after 13 hours, both of which remained substantially the same 
thereafter. Galactose reached its maximum (0.4%) after 11 
hours and then fell off quite rapidly. The maximum pentosan 
value (1.1%) was reached after 10 hours and then dropped 
slowly. Glucose values are questionable but reached about 
0.6% at 13 hours. Besides the simple sugars, the liquors (re- 
moved after 8 to 9 hours’ digestion) contained polysaccharides 
which were purified as follows: Calcium was removed either as 
CaSO, or CaCl (the latter being soluble in aqueous alcohol). 
The polysaccharides were precipitated with alcohol, redissolved 
in water, and freed from lignin derivatives with trypaflavin and 
the filtrate treated with ammonium oxalate and ammonium 
hydroxide to precipitate residual trypaflavin and calcium. 
The aqueous filtrate was acidified, precipitated with alcohol 
and repeatedly dissolved in water and reprecipitated with al- 
cohol. The resulting polysaccharide was an amorphous pow- 
der with a degree to polymerization of 127 (osmotic pressure) 
and was substantially free of lignin. On hydrolysis, sugars 
were obtained of which only about 1% was pentose, about one 
third was mannose and the remainder probably glucose. Pre- 
cipitation of the sulphite waste liquor with trypaflavin gave a 
lignin sulphonic acid complex that was practically sugar-free 
and evidently the sulphite cook destroys lignin-hemicellulose 
compounds. Analyses show that in the lignin-trypaflavin 
precipitate there are three N atoms for every S atom, i.e., every 
sulphonic acid group binds one molecule of trypaflavin when 
analyses of the precipitate are calculated back to lignin. The 
eat check with those found by Freudenberg for Cuproxam 
ignin. 

FREUDENBERG, K., Laurscu, W., AND Prazouo, G., Cellulose- 

chem. 22: 97-102 (1944); C.A.40: 3258 (1946). 

The action of sodium bisulphite cooking liquor on spruce wood 
at 70° was studied. The digestion process was repeated eight 
times, and eight waste liquor fractions thus obtained. Each 
fraction was purified by passing through a cation exchanger 
and precipitating with benzacridine-HCl. The resulting pre- 
cipitate was decomposed with alkali, the base extracted with 
ether, and the ligninsulphonic acid liberated by passing through 
a cation exchanger. From carbon, hydrogen, sulphur, and 
methoxy] analyses, it was concluded that a part of the lignin 
requires one sulphonic acid group per 2-3 lignin building stones, 
another part required 3-5 sulphonic acid groups per 4 lignin 
building stones in order to render the lignin soluble. The car- 
bon to methoxy] ratio of all fractions is 10-12:1. The hydroxy] 
content of 8.6% in the ligninsulphonic acid from the first frac- 
tion decreases with increasing sulphur content to 5.03% in the 
ligninsulphonic acid of the last fraction. The phenolic hy- 
droxyl content decreases from 1.8% in fraction 1 to 1.4% in 
fraction 6. This fact indicates that the phenolic hydroxyl con- 
tent is not affected by the degree of sulphonation. Potentio- 
metric titration and equivalent weight calculations from the 
ratio of sodium to sulphur in the sodium ligninsulphonates in- 
dicate the presence of one carboxy] group for equivalent weights 
of 1500 to 3000. The analyses on a sulphonic acid-free basis 
agree very well with those found for cuprammonium lignin. 
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Fractions 5-8 show a considerable decrease in the ether oxygen 
as compared with that of fractions 1-4. These results and the 
fact that with increasing sulphonation the phenolic hydroxyl 
content does not increase, show that in the sulphonation of lig- 
nin at 70°, no benzofuran rings are split but that ether link- 
ages, as they occur in pinoresinol, are split without formation of 
new phenolic hydroxy! groups. 


Sunn, D. L., Pulp and Paper Ind. 19, No. 12: 66-68 (1945); 


C.A.40: 4800 (1946). - 

Sulphite waste liquor was electrolyzed with platinum electrodes 
at 20 and 80° with 0.2 ampere current. At 20°, the loosely 
combined sulphur dioxide approached a constant value of 1.3 
grams per liter (7-day experiment), whereas at 80° it con- 
stantly decreased (from 5.08 to 0.27 grams per liter in 6 days). 
The lignin content (as determined by precipitation with 2- 
naphthylamine) appeared to increase, possibly through a 
polymerization of a portion of the lignin. The stability of the 
sulphonic acid group is shown by the fact that less than 7% is 
decomposed at 80° in 6 days. The quantity of carbon dioxide 
evolved represented 39% of the theoretical (based on loss of sol- 
ids). Details are given of the electrolysis (63 days) of a liquor 
which had been neutralized and passed through a cation-ex- 
change resin; the reducing sugars decreased from 31.6 to 20.1 
grams per liter; the percentage decrease in total solids and lig- 
ninsulphonic acid was about the same. The increased quanti- 
ties of formic and acetic acids, methanol, and ethanol probably 
represent intermediate products in the decomposition of com- 
plex organic compounds in the liquor. Separation of the anode 
and cathode chambers by a porous diaphragm did not produce 
any appreciable separation of liquor constituents through dif- 
ferences in ion velocities. _ No significant reaction took place at 
the cathode during the electrolysis. During the 63-day experi- 
Chay the methoxy] content of the lignin decreased from 14 to 
1.8%. 


PENNINGTON, D., AND Rirrer, D. M., J. Am. Chem. Soc. 68: 


1391-1392 (1946); C. A. 40: 5245 (1946). ; 
A study was made of the oxidation of ligninsulphonic acids by 
periodic acid. The following methods were used for purifica- 


tion of the ligninsulphonic acid prior to oxidation: (a) fer- _ 


mentation with yeast; (b) diffusion of fermented sulphite 
waste liquor in sintered-glass diffusion cells for 62 days; (ce) 
preparation of the barium salt of ligninsulphonic acid, solu- 
ble in 40% aqueous acetone, insoluble in 70% aqueous acetone; 
(d) dialysis of fermented sulphite waste liquor against running 
water for 168 hr.; (e) purification of sulphite liquor through the 
quinoline salt. The methoxyl content of the ammonium salts 
and the equivalent weight per mole of periodate reduced were 
(a) 8.5%, 200; (b) 10.1%, 304; (c) 9.7%, 347; (d) 18%, 525; 
(e) 11.9%, 525. The first two are believed to be substantially 
free of carbohydrate material The equivalent weight of 525 
corresponds approximately to a ratio of two methoxy] groups 
for each linkage oxidizable by periodic acid. 


Erptman, H., Autin-ErpTMAN, G., AND LinpGREN, B., Svensk 


Papperstidn. 49: 199-200 (1946); C. A. 40: 6812 (1946). 
Ligninsulphonic acid with a low degree of sulphonation (1 8: 
40 C) was prepared by a prolonged cook of spruce wood meal at 
135° with sodium sulphite at-pH 5. The isolated sulphonic 
acid was found by acetylation to contain two hydroxy! groups. 
per Cy unit, which is more than previously assumed. On fur- 
ther sulphonation, hydroxyl groups disappear, evidently 
through esterification or through a reaction similar to that for 
hydroxy ketones and sulphite. Ligninsulphonie acid obtained 
by the above conditions and also from sulphite waste liquor 
resulting from the production of a strong pulp, could be further 


sulphonated toward a value of 18:10 C. No further sulphona- — 


tion could be obtained of ligninsulphonic acid isolated from 
sulphite waste liquor resulting from rayon-pulp cooks. Thus, 
the latter cooking conditions, characterized by high acidity 
and temperature, affect the further reactivity of lignin. The 
ultraviolet absorption of the different ligninsulphonic acids is 
not materially changed, even when the sulphonation is carried 
on until 1 $:10 C is obtained. 


Aver, E., Svensk Papperstidn. 49: 339-346 (1946); C. A. 40: 


7621 (1946). 
An appreciable part of the simple sugars formed in sulphite 
pulping by hydrolysis of the hemicelluloses is rendered nonfer- 
mentable through irreversible conversion to aldonie acids under: 
the influence of the cooking acid (C. A. 24: 4268). In addition 
part of the sugars are changed into sugar sulphonic acids which 
are stable in acid and alkaline solution and cannot be recon- 
verted to the original sugar. Both aldonic acids and sugar 
sulphonic acids are present in sulphite waste liquor but they 
are difficult to separate from ligninsulphonic acids. Holocellu- 
lose was pressure heated with sulphite cooking acid and the 
sulphonic acids thus obtained contained only a small amount of 
ligninsulphonic acids (C. A. 38: 5082). The latter were almost 
completely eliminated by passing the free acids through an an- 
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lon exchanger. Such material does not absorb ligninsulphonie 
acids of high molecular weight and the sugar acids are eluted 
with barium hydroxide solution. Analyses show these barium 
salts to bea mixture of aldonic acids and sugar sulphonic acids. 
Their separation into individually pure compounds is difficult 
and is presently studied by using special techniques with anion 
exchangers. Glucose, when subjected to sulphite cooking 
conditions, was converted to an aldonic acid but no sulphonic 
acids were found. However, when glucose was heated with 
sodium bisulphite-monosulphite at pH 6, two sulphonic acids 
were formed which were separated by formation of their phenyl 
hydrazone barium salts. From a study of their reactions and 
behavior on oxidation, these acids were found to have the 
formulas CsHy0;SO;H and CysH1.0;SO;H respectively. Since 
the ratio of carbon to oxygen is the same as for glucose, these 
carboxylic acids must have been formed by a mechanism of in- 
tramolecular exchange of oxygen. This indicates similarity to 
saccharinic acids and a tentative building scheme of similar 
type is presented for such sulphosaccharinic acids to explain 
the groupings found in the carbohydrate molecules. It is sug- 
gested that further study of such sulphonic acids may also con- 
tribute to a better understanding of the sulphonation mechan- 
ism of lignin. : 


ZEIDENBERG, B.S., Legkaya Prom. 1946: No. 7/8: 35; C. A. 41: 
2241 (1947). 

A colorimetric method for the determination of sulphite waste 
liquor based on the blue color produced in alkaline solution with 
phosphotungstomolybdate reagent. The content of sulphite 
waste liquor that can be determined ranges from 0.0001 to 
0.025%. The optimum concentration for determination is 
0.001 to 0.01%. 


Ene, H., Osrernor, J., anp Sinuén, L. G., Svensk Papperstidn, 
~49: 497-498 (1946); C. A. 41: 3293 (1947). 
A method is described for the determination of sulphate in sul- 
phite waste liquor which prevents oxidation of sulphur dioxide 
compounds. Formaldehyde and acetic acid are added to the 
sample prior to precipitation with barium chloride and the 
resulting precipitate purified in one of several ways described. 


SAMUELSON, O., AND OHGREN, T., Svensk Papperstidn. 49: 499- 
502 (1946); C. A. 41: 3294 (1947). 

A simplified modification of the method worked out by Eng, 
Osterlof, and Sillén for determining sulphate in sulphite waste 
liquor is described. Various modifications were investigated 
showing by experimental data that the above procedure is suf- 
ficiently accurate and reproducible also between different ana- 
lysts. Results with the method used by different analysts on 
different types of sulphite waste liquor are given. 


SAMUELSON, O., Svensk Papperstidn. 49: 575-581 (1946); C. A. 
41: 3294 (1947). 

The sulphate content of sulphite cooking liquor has been deter- 
mined in samples taken from digesters during various stages of 
the cook and during the displacement, in the digester, of strong 
sulphite waste liquor with either dilute sulphite waste liquor or 
water. The results indicate a high dissolved sulphate content 
in the first part of the cook and that the sulphate content de- 
creases before the maximum temperature is reached. This is 
taken to mean that calcium sulphate, the solubility of which 
decreases as temperature increases, actually separates during 
the cook. Some preliminary tests have shown that sulphite 
waste liquor can keep in solution, either as supersatura- 
tion or through specific solubilizing action of organic matter, 
more than ten times as much calcium sulphate hydrate as can 
pure water. The practical significance of the findings is dis- 
cussed. For subsequent efficient evaporation of sulphite waste 
liquor, it is important to obtain liquor in which the ratio of sul- 
phate to dry solids is as low as possible. Formation of sul- 
phate during the cooking process to such extent that actually 
some sulphate separates shows that efforts to reduce sulphate 
content in the fresh cooking liquor are useless. Displacement 
washing in the digestér should be carried out at the highest 
practical temperature, since this will reduce the amount of 
sulphate redissolved in the liquor which is to be evaporated. 


Pentston, Q. P., Fevicerta, V. F., anv McCarruy, J. L., Anal. 
Chem. 19: 332-334 (1947); C. A. 41: 4308 (1947). | 
A method for the determination of sulphate in sulphite waste 
liquor by a conductometric titration is described. 


Prnnineton, D., anv Rirrer, D. M., J. Am. Chem. Soc. 69: 
665-668 (1947); C.A.41: 5001 (1947). : 
Free diffusion over successive intervals was used to obtain a 
sequence of average intergral diffusion coefficients descriptive of 
the heterodisperse and polymeric nature of the ligninsulphonic 
acids. Diffusion coefficients found are: those based on total 
solids, diffusing 0.26-0.17, of methoxyl bearing components 
0.16-0.12, of sulphur-bearing components 0.32-0.18, of perio- 
date-oxidizable components 0.36-0.24 cu. em. per day. Molec- 
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ular weights were approximated by application of the Suther- 
land-Kinstein equation. The values obtained indicate 60% of 
the ligneous material to have molecular weights of 10,000 or 
over with a minor fraction as low as 3000. 


ZEIDENBERG, B. 8., Zavodskaya Lab. 12: 914-918 (1946); 


C.A.41: 5716 (1947). 
A method is described for the determination of sulphite waste 
liquor in electrolytic copper baths The method is based on 
the fact that the phosphotungstomolybdate reagent gives a 
intensely blue color with lignin in alkaline solution and is suit- 
able for sulphite liquor contents of 0.001 to 0.05%. 


Laner, P. W., Svensk Papperstidn. 50, No. 11B: 130-134 


(1947); C. A. 41: 7112 (1947). 

A preliminary report is given of the course of removal of lignin 
in a sulphite cook, which was followed by taking samples after 
various periods of digestion. These samples were examined 
under the microscope and by ultraviolet absorption curves. 
The results show that the sulphonation of the lignin in the fibers 
occurs without the disappearance or the formation of an unsat- 
urated system in conjugation with the benzene ring. It is 
very improbable that oxygen rings of the coumarane type are 
opened during the sulphonation. The distribution of the lig- 
nin in the fiber is discussed and it is found that the middle la- 
mella is attacked by the cooking liquor at an early stage of the 
cook. The change of the dichroism of the lignin in the middle 
lamella during the cook was studied. From the results it 
seems that the lignin is not only the cementing material for the 
fibers but that this cementing effect is a function of the orienta- 
tion of the lignin in the middle lamella. 


Kratzu, K., anp Bieckmann, C., Monatsh. 76: 185-199 (1947); 


cf. C. A. 40: 4042 (1946); C. A. 41: 7112 (1947). 

A study was made of the bromination of ligninsulphonic acid 
and its model substances. Propioguaiacone and a-propio- 
guaiacone were brominated in chloroform solution to yield 5,a- 
dibromopropioguaiacone. Sodium propioguaiacone a-sulpho- 
nate gave 5,a,a-tribromopropioguaiacone. Degradation of 
these two bromo compounds with oxygen (cobaltic hydroxide 
catalyst) gave 15 to 30% yields of 5-bromovanillic acid. So- 
dium e-propioveratrone sulphonate gave on bromination 6,a,a- 
tribromopropioveratrone which on degradation yielded 6-bro- 
moveratric acid. Barium cinnamaldehyde hydrosulphonate 
and sodium phenyl-acetone-sulphonate did not yield nuclear 
bromine-substituted derivatives. Sodium  ligninsulphonate 
(prepared from a commercial sulphite waste liquor through the 
quinoline salt) gave on bromination a chloroform-insoluble 
product and a chloroform-soluble material. The former con- 
tained about 4% bromine and on oxidation gave slight yields of 
phenols (mono- and dibromo-vanillins) and brown amorphous 
acids. The chloroform-soluble material contained no sulphur 
and could be separated into a neutral (largely bromoform), an 
acid, and a phenolic fraction. 


AvierR, E., Svensk Papperstidn. 50, No. 11: 261-266, No. 11B: 


9-16 (1947); C. A. 41: 7118 (1947). 

A study was made of the nature of the combination of loosely 
combined sulphurous acid in sulphite waste liquors and its be- 
havior on chemical treatment. On neutralization of sulphite 
liquor to pH 6 with lime at 100°, only part of the loosely com- 
bined sulphurous aicd is split off, the remainder being remov- 
able only above pH 7. The sulphurous acid is apparently pres- 
ent as an aldehyde bisulphite addition compound. Sugar, fur- 
fural, glucuronic acid, and sugar sulphonic acid were found to 
combine only in insignificant quantities with sulphurous acid. 
Hydroxymethy] furfural could not be detected in sulphite waste 
liquor. Methylglyoxal, formaldehyde, and trioses add sul- 
phurous acid to the extent of almost 100%. In rayon pulp 
cooks, the major part of the loosely combined sulphurous acid 
is combined with volatile aldehydes (e.g., formaldehyde and 
methylglyoxal) whereas in hard cooks a considerable part is at- 
tached to non-volatile carbonyl compounds. Sulphite waste 
liquor was freed of loosely combined sulphurous acid and 
treated with 2,4-dinitrophenylhydrazine. The corresponding 
hydrazone of ligninsulphonic acid was thereby obtained. It 
was found to contain one hydrazone grouping per eight meth- 
oxyl groups. No precipitate was obtained on similar treatment 
of fresh sulphite waste liquor. Thus, it was assumed that lig- 
ninsulphonic acid is present as a bisulphite addition compound 
in fresh sulphite liquor. 


Yorston, F. H., Pulp Paper Mag. Can. 48: 18, 74-80 (1947); 


C.A.42: 1054 (1948). 

In a report on the analysis of sulphite waste liquor, complete 
details are given of recommended methods for total solids, sul- 
phated ash, pH and buffer capacity, calcium, sulphur, meth- 
oxyl, strong acids, and a dye test for sulphonic acids (with azo- 
dimethylaniline). Additional methods include volatile organic 
acids, sulphur dioxide, sulphate, reducing and fermentable sug- 
ars, ethanol yield, fermentable sugars by sorption on yeast, 
and furfural yield. 
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Scuwasn, K., anp Haun, E., Holzforschung I: 42-47, 79-89 
(1947); C. A. 42: 1420 (1948). 

Concentrated purified sulphite waste liquor (35% solids) was 
separated into 15 fractions by means of propanol. ‘The lignin- 
sulphonic acids of the first 6 fractions had a molecular weight of 
330; thereafter the molecular weight increased steadily to 
26,200 (last fraction). A fermented sulphite liquor (50% sol- 
ids) was similarly separated into 11 fractions, the molecular 
weights increasing from 360 to 16,900. The various fractions 
were tested for their reducing values, hygroscopicity and pre- 
cipitability with Surfen No. 11, (C. A. 39: 1756) and analyzed 
for sulphur and methoxyl. The sulphur content decreased 
from 11% in the first fraction to 3.6% in the fraction with the 
highest molecular weight. However, the methoxy! content 
increased from 7.2 to 12.1%. The yields of the various frac- 
tions are given in tables and curves. Some of the fractions 
were converted into their barium and ammonium salts; the 
behavior with lead acetate is reported. 


ERNSBERGER, F. M., anp France, W. G., J. Phys. and Colloid 
Chem. 52: 267-276 (1948); C. A. 42: 2491 (1948). 

Ligninsulphoniec acid was prepared from the waste liquor of a 
sulphite pulp process by using ion exchange. By means of 
fractional diffusion, three fractions were obtained in order to 
examine the effect of molecular size on surface activity, degree 
of sulphonation, ratio of hydrogen ion to sulphur and other 
properties. Studies of the adsorption isotherms on portland 
cement, for instance, indicate a pronounced increase of surface 
activity with increasing molecular weight. The average molec- 
ular weights of two of the fractions were estimated from diffu- 
sion measurements to be 9500 and 2140. No constant value 
could be obtained for the lowest one, because of slow polymeri- 
zation. The molecular weight varied between an initial value 
of 250 and 920 resulting 13 days after preparation. The sec- 
ond subject investigated was the dissociation of the acid and of 
its sodium, ammonium, barium, and calcium salts. Contin- 
ued measurements led to moderate degrees of dissociation (20 to 
60%) in contrast to the complete dissociation of sulphonates of 
low molecular weight. 


Prniston, Q. P., anp McCartay, J. L., J. Am. Chem. Soc. 70: 
1329-1332 (1948); C. A. 42: 4745 (1948). 

Examination of a sample of purified ligninsulphonic acid by 
conductometric and potentiometric titration methods indicates 
the absence, or the presence in only low concentrations, of free 
phenolic hydroxy] groups in the material as it exists in sulphite 
waste liquor. By mild alkaline hydrolysis of ligninsulphonic 
acid, weakly acidic groupings are formed which show a pH 
value of about 9 and are regarded as phenolic hydroxy] groups. 
Periodate oxidation studies and the extent of nitrosolignin forma- 
tion, as well as conductometric analysis, indicate phenolic hy- 
droxy] liberation by mild alkaline treatment of ligninsulphonic 
acid; about 0.67 mole of phenolic hydroxyl per mole of meth- 
oxyl is liberated. The presumed remaining phenolic groups 
(0.33 mole per mole methoxyl) thus appear to be bound in a 
more stable type of linkage. Alkaline hydrolysis of ligninsul- 
phonic acid brings about a decrease in molecular weight of some 
fractions of the acids. This and other evidence indicates that 
more than one type of bond serves to combine structural units 
in ligninsulphonic acids. 


SAMUELSON, O., AND WesTLIN, A., Svensk Kem. Tid. 59: 244- 
253 (1947); C. A. 42: 5220 (1948). 

The loosely bound sulphur dioxide in sulphite waste liquor is the 
difference between the total titratable (with iodine) sulphur 
dioxide obtained on distillation and that determined by direct 
titration of the liquor. The loosely bound sulphur dioxide is 
defined as the value obtained by making the distillate alkaline 
and then rapidly acidifying the solution and titrating with io- 
dine. The loosely bound sulphur dioxide is combined in the 
waste liquor with volatile aldehydes and other carbonyl and or- 
ganic compounds as a-hydroxy sulphonic acids. The main vola- 
tile aldehydes are furfural, acetaldehyde, formaldehyde, and 
methylglyoxal. The possibility that ligninsulphonic acid in 
the waste liquor contains loosely bound sulphur dioxide is men- 
tioned. On distilling the waste liquor, the volatile carbonyl 
compounds recombine with the distilled sulphur dioxide to form 
a-hydroxysulphonic acids in the distillate. 


OutemaNn, EH. D., Pennineron, D. E., anp Rirrer, D. M., J. 
Colloid Sct. 3: 185-195; (1948); C. A. 42: 6206 (1948). 
Crude ammonium ligninsulphonate was de-ashed with a cation 
exchange resin and converted to the barium salt. The barium 
ligninsulphonate was separated into three fractions by adding 
progressively increasing amounts of acetone to the aqueous 
solution. The middle and last fractions were de-ashed with a 
cation-exchange resin and further fractionated by a technique 
based on the formation of the quinolinium salt. This sepa- 
rated the sulphonates into three fractions preferentially soluble 
in water, quinoline, and ether respectively. The quinoline- 
soluble fractions, which represented the major portion, were 
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subjected to diffusion analysis. Relative viscosities were also 
determined so that the shape factor could be calculated. The 
molecular shape was then used in calculating an approximate 
molecular weight from the diffusion data. The sulphonate ob- 
tained from the last fraction of the acetone fractionation was 
rather uniform in molecular weight with an average molecular 
weight of approximately 1500. The sulphonate obtained from 
the middle fractions contained material of molecular weights 
broadly distributed from 1500 up, with the average approxi- 
mately 2,000. 


Hacninama, Y., Suinra, K., anv Kyocoxu, Y., J. Soc. Chem. 


Ind. Japan 47: 209-215 (1944); C. A. 42: 7041 (1948). 
Conductometric titrations were carried out on the digesting 
solution of sulphite pulp, its waste liquor, and the components 
of the liquor. The composition of the digesting liquor can be 
determined easily and quickly by conductometric titration. 
This permits the determination of the point of completion’ of 
digestion. When cooked at high pressure, sugars yielded or- 
ganic acids of a high degree of dissociation. The titration 
curve of ligninsulphonic acid showed turning points due to the 
sulphonic acid group and phenolic hydroxy] group. 


Srocxman, L., AnD Hacauunp, E., Svensk Papperstidn. 51: 269- 


274 (1948); C.A.43: 395 (1949). | : $ 
Sprucewood was hydrolyzed successively with water and dilute 


sulphuric acid and the hydrolyzates analyzed quantitatively — 


for simple sugars. Four different samples of sulphite waste 
liquor were each passed through cation and anion exchangers, 


neutralized with barium hydroxide, and precipitated from 80% : 


alcohol. The sugars remaining in the alcoholic filtrate were 
likewise analyzed for simple sugars. Compression wood and 
normal wood from the same log were both cooked by the sul- 
phite process and also hydrolyzed with 0.01 N sulphuric acid. 
The resulting hydrolyzates were analyzed for simple sugars 
after purification. The results show that the easily hydrolyz- 
able part of the wood polyoses does not contain glucan, or only 
to a very slight extent, whereas large quantities of glucan occur 
in the wood polyoses which are difficult to hydrolyze. Araban 
constitutes 0.5 to 1% of the wood; it is the most readily hy- 
drolyzable polysaccharide. About half the sugar content of 


sulphite waste liquors of various.kinds consist of mannose. — 


Glucose had been definitely detected in rayon waste liquors 
only. Compression wood of spruce may contain as much as 
10% galactan. 


SAMUELSON, O., AND WusTLIN, A., Svensk Papperstidn. 51: 179- 


185 (1948); C. A. 438: 398 (1949). 
By methods and data previously published, it is shown that. 
the content of thiosulphate and polythionate in sulphite waste 
liquor is low. Since it is known that these sulphur compounds. 
are formed in appreciable quantities during the sulphite cook- 


ing process, the authors assume that the inorganic sulphur com- __ 


pounds are converted into organic nonsulphonic sulphur com- 
pounds, combined with lignin. Isolated fractions of lignin- 
sulphonate from different types of sulphite waste liquor were 
converted to free ligninsulphonie acid by cation exchange and 
electrometrically titrated. The equivalence point calculated 
from the total sulphur content was always higher than that. 
found by titration of the sulphonic groups. When barium 
salts of such ligninsulphonate fractions are heated at 150° in 
alkaline solution, thiosulphate is formed. It was also shown 
that a considerable quantity of nonsulphonic sulphur is com- 
bined with ligninsulphonic acid which had been heated at an 
elevated temperature with sulphur or thiosulphuric acid. 


ScuwaBE, K., anp Haun, E.. Papier-Fabr. Wochbl. Papierfabr. 


1944, 851-353; C. A. 43: 401 (1949). 


A method is described for the determination of reducing sub-- . 


stances in sulphite waste liquors and prehydrolyzates. 


SALVESEN, J. R., anp Hogan, D., Anal. Chem. 20: 909-911 


(1948); C. A. 48: 1182 (1949). 
A method is described for determining solids in sulphite waste: 
liquor by neutralizing the sample prior to drying with a known 


amount of standard NaOH which is deducted from the dry 
solids value. Loss of volatile organic acids and SO2 compounds. 


is thus avoided. A procedure is described for wet oxidation 


with nitric-perchloric acid of liquid or solid samples of sulphite- 


waste liquor and ligninsulphonates. All organic matter can 
thus be removed conveniently and the oxidized sample is used 


for determination of total sulphur, silica, and cations in the: 


original sample. The precision for the total sulphur determi- 


nation is shown to be equal to that obtained by the Carius. 


method. 


SamuELson, O., Svensk Kem. Tids. 60: 128-130 (1948); ef. C. A. 


43: 398 (1949); C.A. 43: 1183 (4949). 
Potentiometric and conductometric titrations of ligninsul- 
phonic acid prepared by ion exchange treatment indicated an 


excess of bound sulphur. The formation of organic sulphur’ 
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compounds during sulphite cooking is not limited to sul honi 
acid groups. There is an appreciable amount of carbo 
groups present in ligninsulphonic acid. ; 
Maepa, H., J. Soc. Chem. Ind. Japan 45: 267- : 

43: 1972 (1949). a een ee 
The surface and boundary activity of sodium ligninsulphonate 
was studied by measuring the surface tension and the boundary 
tension between a dilute aqueous solution (0.1 to 0.5%) and 
benzene with a de Nouy tensiometer. A marked decrease in 
surface and boundary tensions was observed with the solution 
as compared with pure water. The decrease in the two values 
became greater with the sulphite cooking period until it 
reached a maximum at 8 hours. The sodium salt of the ethy] 
derivative had _a greater power of suppressing the surface and 
boundary tensions than the sodium salt of the corresponding 
ligninsulphonic acid. : 
ABRAHAMSON, B., Linperen, B. O., anv Hiaaiunp, E., Svensk 

Papperstidn. 51: 471-474 (1948); C. A. 43: 2428 (1949). 
Extracted sprucewood meal was digested with a mixture of so- 
dium bisulphite-sodium sulphite at pH = 5.25. About 33% 
of the lignin was removed leaving a wood residue with a MeO/ 
S ratio of 2.71. The presence of large amounts of sulphite and 
sulphate was found to lower the methoxyl values as deter- 
mined by the Vieboch and Schwappach method. The lignin- 
sulphonie¢ acid formed had an indicated degree of sulphonation 
corresponding to MeO/S = 2 and a comparatively low molecu- 
lar weight; it was partly retained by an anion exchanger, most 
of it dialyzed through cellophane, and only a nmiinor part of it 
could be precipitated by bis-dimethylaminodiphenylmethane. 
By hydrolyzing with dilute sulphuric acid, a carbohydrate 
component was split off from the dissolved ligninsulphonic 
acid; this was accomplished-also by digesting with sulphite 
cooking acid. In this latter treatment the sulphonation pro- 
ceeded to give aratio of MeO/S = 1. It is suggested that this 
further sulphonation and the splitting off of carbohydrate are 
interdependent. The fact that the second sulphonation does 
not change the ultraviolet absorption of the substance shows 
that sulphonation is not accompanied by a deep-seated change 
in the structure of lignin. 


Masgpa, H., anp Kospayasnut, K., J. Soc. Chem. Ind. Japan 45: 
419-425 (1942); C. A. 43: 2433 (1949). 

The difficulty of cooking larch heartwood is not due to the 
hindrance of the penetration of cooking liquor into the heart- 
wood tissue by the presence of resin, but is due rather to the 
formation of some insoluble compound by lignin or ligninsul- 
phonate with resin, as was already pointed out by Erdtman 
(C. A. 33: 7098) in connection with red pine heartwood. By 
performing experiments of cooking heartwood in two stages, 
starting with the natural heartwood, extracting the resin after 
1 to 6 hours, then resuming the cooking, it was shown that the 
combination of resin with lignin or ligninsulphonate takes place 
about 2 hours from the start of the cook. 


Masgpa, H., anp Kopayasul, K., J. Soc. Chem. Ind. Japan 45: 
425 (1942); C. A. 48: 2433 (1949). 

Experiments were carried out to show that the free carbonyl] or 
acidic radical is not present in natural lignin, and that they are 
produced by heating lignin with dilute acid or alkali. Further 
experiments were also carried out to show that only insoluble 
sulphonate is produced in the early stage of sulphite cooking, 
that by such sulphonation there are produced a sulphonic radi- 
cal and a phenolic hydroxy] radical, and that with prolonged 
cooking, i.e., with increasing sulphonation and hydrolysis, lig- 
nin begins to go into solution in the form of ligninsulphonic 
acid. Lignin was rendered totally resistant to sulphonation by 
treating the original wood with an excess of phloroglucinol in 
the presence of hydrochloric acid. 


Ucuiwa, J., J. Soc. Chem. Ind. Japan 44: 1072-1078 (1941); ef. 
J. Soc. Chem. Ind. Japan 44: 346 (1941); C. A. 43: 2434 
1949). 
Mio. of determining the amount of methoxyl groups were 
examined and it was decided that the pyridine method (C, A. 
8: 2163), with eosin as an indicator, is the most suitable. 
Mixed chips of spruce and fir were cooked under three different 
conditions of the composition of cooking liquor, temperature, 
and time, and the methoxy! content of the original wood, pulp, 
and the waste liquor were determined and compared. The 
amount of methoxy] found in the pulp and the waste liquor 1s 
88 to 96% of the total amount contained in the original wood in 
the case of softwood. Methyl alcohol produced during the sul- 
phite cooking was inferred to have been contained in the wood 
as an ester of uronic acid. The methoxyl remaining In the 
lignin amounted to 89 to 96% of the total methoxy! content 
of the softwoods, and 75 to 80% of the hardwoods. 


Avun-Erprman, G., Tappi 32: 160-166 (1949); C. A. 43: 
4461 (1949). ane cae 
A review of the ultraviolet spectroscopy of lignin and lignin 

derivatives. 
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v. Wacex, A., AND Kratz, K., J. Polymer Sci..3: 539-548 
(1948); C. A. 43: 4461 (1949). 

When only 1 aliphatic hydroxy] group is present in the side 
chain, it can be exchanged for a sulpho group if it is in sufficient 
proximity to the nucleus; however, this exchange occurs only 
to a limited degree and is not the main reaction of the sulphite 
process. Ketols with carbonyl] and hydroxy] groups in the 1,2 
position are not sulphonated and are regarded as acyloins 
(benzoins). Ketols with carbonyl and hydroxy] groups in the 
1,3 position can_be converted into sulphonic acids with the sul- 
pho group in place of the original hydroxyl group and are re- 
garded as “aldols.”” They are converted readily by loss of wa- 
ter into systems of conjugated double bonds which can be eas- 
ily sulphonated. The “aidol” type compound can be con- 
ceived as a system of conjugated double bonds with a ‘‘masked”’ 
second double bond. Pressure oxidation indicates that the 
presence of a free phenolic hydroxy] group para to a side chain 
favors oxidation of the side chain into the aldehyde or carboxy] 
group. The extent of oxidation varies depending on the side- 
chain structure, but even a saturated aliphatic chain with no 
substitute is oxidized to a limited extent. Etherification of the 
the p-phenolic hydroxy] group abolishes its influence on the 
oxidation of the side chain. In the etherified phenol, as in sub- 
stances with an unsubstituted nucleus, oxidation of the side 
chain to an aldehyde or acid is restricted to specific groupings. 
This applies particularly to substances in which the carbon 
atom near the nucleus contains carbonyl, hydroxy], or sulpho 
group as a substituent. The oxidation process is presumably 
initiated at the terminal group of the chain and leads, via in- 
termediate formation of the a-keto acid and decarboxylation, 
to the aldehyde which in turn is converted into the acid, this 
step occurring with particular ease if the aldehyde is capable of 
a Cannizzaro reaction. Cleavage to an aldehyde with hot al- 
kali in the absence of air is specific for the “aldol type’”’ group- 
ing in the side chain. This is a reverse aldol condensation and 
it has been demonstrated that acetaldehyde can be isolated 
from such degradations. It is suggested that there is an “al- 
dol” configuration in the side chain of a ligroin fraction, espe- 
cially in a fraction of the ligninsulphonates of sulphite liquor. 
The latter include, in addition to derivatives of the coniferyl 
class, derivatives of the type RCOCH,CH2OH and RCOCH)- 
CH.SO;H, which, e.g., represent stabilized end products of the 
sulphite process. 


Lacrrstrom, O., SAMUELSON, O., AND SCHOLANDER, A., Svensk 
Papperstidn. 52: 1138-115 (1949); C. A. 43: 4851 (1949). 
A colorimetric method for the determination of silica in sulphite 
waste liquor is described. 


Hepuunp, I., Svensk Papperstidn. 50, No. 11B: 109-110 (1947); 
C. A. 43: 8675 (1949). 

Extracted sprucewood meal was made to react with sulphite 
cooking liquor at 128° for 2 and 5 hours, and then cooked for 
various lengths of time at 120° with acid-sodium phosphate 
buffer solution or dilute phosphoric acid. The resulting sam- 
ples were analyzed for sulphur, methoxyl, and Roe chlorine 
number. It is concluded that unsulphonated lignin is con- 
densed more readily by acid catalysts. Undissolved, partially 
sulphonated lignin catalyzes lignin condensation when cooked 
with free phosphoric acid but the sodium in the sodium phos- 
phate buffered solution counteracts such condensation because 
sodium ligninsulphonate forms through base exchange. 


Marxuam, A. E., PentsTon, Q. P., anp McCarray, J. L., J. Am. 
Chem. Soc. 71: 3599-3601 (1949); C. A. 44: 325(1950). 

A ligninsulphonate preparation purified by dialysis, precipi- 
tated as a barium salt from aqueous solution by ethy] alcohol, 
yields a number of fractions characterized by chemical analy- 
sis, ultraviolet extinction coefficients, and diffusion coefficients. 
When the results of the chemical analyses are calculated to an 
anhydrous sulphur and ash-free basis, the fractions are of 
nearly uniform composition. Diffusion coefficients of the sev- 
eral fractions increase progressively in order of precipitation 
and indicate a corresponding decrease in molecular weight over 
a wide range. The uniformity of chemical composition and of 
ultraviolet absorption spectrum and the regular trend in dif- 
fusion coefficients indicate the polymeric character of lignin- 
sulphonic acids. 


Krarzu, K., Monatsh. 80: 314-315 (1949); C. A.44: 325 (1950). 
Alkaline cleavage of ligninsulphonic acid gives formaldehyde, 
as well as vanillin and acetaldehyde. The formaldehyde origi- 
nates from the side chains in the acid but the mechanism of its 
formation is not known. 


Kratzu, K., Hecu-BLECHMANN, AND OSTERBERGER, K., Mon- 
atsh. 80: 271-287 (1949); C. A. 44: 325 (1950). | . 

Since spruce ligninsulphonic acid, when treated with bromine, 

yields bromoform, model substances were tested for their be- 
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havior with bromine. The bromoform originates from tribro- 
macetaldehyde but in all cases dibromoacetaldehyde is the ma- 
jor reaction product. Bromination of ligninsulphonic acid 
yields quantities of these two aldehydes which correspond ap- 
proximately to quantitative cleavage of the side chains. 
Chlorination under similar conditions gives dichloroacetalde- 
hyde. The formation of haloforms also takes place with com- 
pounds which originally contained no acetyl] groups. The 
scission of the side chain with the formation of dibromoacetal- 
dehyde occurs even before the bromination to tribromoacetal- 
dehyde is complete. The yields of bromoform, dibromoacetal- 
dehyde, and tribromoacetaldehyde obtained on bromination of 
sodium a-propioguaiacone sulphonate, a-bromopropioguaia- 
cone, propioguaiacone, sodium 1-phenylpropane sulphonate, 
cinnamaldehyde, a-bromocinnamaldehyde, and sodium lignin- 
sulphonate, respectively, are given. 


Koss, K. A., AnD McCormack, E. J., Ind. Eng. Chem. 41: 2847-— 
2848 (1949); C. A. 44: 1698 (1950). 

Data are given on the viscosity of four samples each of sulphite 
waste liquor and sulphate and soda black liquors, the solids 
contents ranging from 11 to 52%. <A plot of the logarithm of 
the 7 against temperature on a modified logarithmic scale gives 
straight lines. The data indicate changing characteristics of 
the liquors at 30% solids, above which the 7 rises rapidly. 


FReUDENBERG, K., Sitzber. heidelberger Akad. Wiss., Math.- 
naturw. Klasse 1949, No. 5: 151-158; C. A. 44: 2235 (1950). 
Conifery] alcohol is exposed in aqueous solution at pH 7 under 
lively aeration at 20° for 1 to 3 days to dehydrase isolated from 
the mushroom Psalliota campestris to give a 90% yield of the 
dehydropolymerizate of conifery] alcohol. It is purified by 
dissolving in moist acetone, filtering from the enzyme protein, 
and precipitating with water. It contains 11.3% acetylatable 
hydroxyl and exhibits the same properties as native spruce 
lignin, e.g., the same color reactions with aniline salts, phloro- 
glucinol-hydrochloric acid, etc.; it is cream colored and opti- 
cally inactive, it yields 1.3% formaldehyde on distillation with 
H,SO, and has a molecular weight of 820; it gives 95% Klason 
lignin with 72% H2SO, and dissolves completely in bisulphite, 
giving a sulphonic acid whose § content and ultraviolet absorp- 
tion are similar to those of other ligninsulphonic acids; it re- 
acts with thioglycolic acid to give a product containing 15.5% 
sulphur and which is soluble in NayCO; solution; methylation 
with diazomethane and then with dimethyl sulphate gives a 
product with 33% methoxyl]; it is soluble in dilute alkali, alco- 
hols, acetone, and dioxan, but not in NazCO; solution, ether, and 
water. It is soluble in 30% sodium m-xylenesulphonate but 
separates on dilution; when it is subjected to the reactions em- 
ployed during the isolation of cuproxam lignin, it gives a prod- 
uct resembling cuproxam lignin. Polymerization of conifery] 
alcohol with acid gives a polymer having the same composition 
as conifery] alcohol but differing from the dehydropolymerizate 
in chemical and physical properties. 


Yorston, F. H., Pulp Paper Mag. Can. 50, No. 12: 108-111 
(1949); C.A. 44: 4247 (1950). : 

Sulphite waste liquor was de-ashed with cation-exchange resin 
Amberlite TR-120. The de-ashed liquor was passed through 
columns containing Amberlite IR-4B and IRA-400. The res- 
ins reduce dissolved solids to 70 to 80%, acidity to 40%, total 
carbon to 80 to 90%, and methoxyl to about 95% of original 
values. Reducing sugars were 90 to 95% rejected by Amber- 
lite IR-4B and absorbed variably by IRA-400. Variables such 
a a rate, sample dilution, and particle size of resin were 
studied. 


Yorston, F. H., Pulp Paper Mag. Can. 50, No. 12: 111-113 
(1949); C. A. 44: 4247 (1950). 

Sulphite waste liquor was de-limed by Amberlite IR-120, passed 
through Amberlite IR-4B which does not remove sugars, the 
pH was adjusted with ammonium hydroxide, and the liquor 
passed through Amberlite IRA-400 which absorbs sugars. 
The sugars were recovered by saturating the exchanger with 
carbon dioxide, in a recovery of 60 to 70%. The resulting solu- 
tion, after concentration, yielded the following: white crystals 
(0.85 gram) containing 93% pentose (xylose identified by the 
double salt of cadmium xylonate and cadmium bromide) 
brown crystals (0.76 gram) containing 80% pentose, and syrup 
(5.83 gram) containing 49% pentose. 


Rirrer, D. M., Otteman, E. D., Pennineron, D. E., AND 
Wricat. K. A., J. Am. Chem. Soc. 72: 1347-1351 (1949); 
C. A. 44: 4674 (1950). 

A specially purified ligninsulphonate which fractional diffusion 
analysis had shown to be chemically homogeneous yielded a 
hemimethoxy derivative with diazomethane, a permethoxy de- 
rivative with dimethy] sulphate and alkali, and a water-soluble 
derivative when cautiously acetylated with sodium acetate as 
a catalyst. The methyl esters of the three derivatives were 
prepared by the action of diazomethane upon the carefully de- 
hydrated free acids. Systematic and comprehensive analyses 
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of the ligninsulphonate derivatives in the form of the ammo- 
nium or barium salts or of the methy] esters suggest that all the 
derivatives originated from a ligninsulphonic acid with an 
average empirical formula CyH7.s(OH)(OMe)(SO;H)o.s. 


Braun, K., anv Grauss, G., Das Papier 4: 44-48 (1950); C. A. 


44: 4677 (1950). : cs 
A rapid method has been devised for the determination of vola- 
tile organic acids (calculated as acetic acid) in sulphite waste 
liquor. The liquor (10 ml.) is treated with sufficient 0.1 N (or 
N) chloramine to oxidize the SO, in solution. The treated 
liquor, in a distilling flask connected with a condenser dipping 
into a receiving flask containing 20 ml]. (CO>-free) distilled wa- 
ter in a glycerol bath at 130 to 140°, is distilled to dryness and 
thereafter kept at 130° for 5 minutes. After cooling, 10 ml. 
distilled water is added to the dry residue and the mixture re- 
distilled to dryness and reheated at 130°. The combined dis- 
tillate is heated with 5 ml]. KI-starch solution and accurately 
titrated with chloramine to a pale blue color (discharged by 1 
drop 0.1 N Na,8.0;); 2 drops Phenol red is then added and the 
mixture titrated to a red end point with 0.1 N NaOH. The dif- 
ference between the final titration and that with chloramine is a 
measure of the organic acid (calculated as acetic). The ether 
extraction method of Doering (C. A. 38: 4128) was also stud- 
ied. With slight modifications (i.e., exhaustive extraction and 
prevention of emulsions) it gave excellent results. Results by 
the distillation and extraction methods agreed well, unless the 
original liquor was extremely dark (e.g., in the production of 
soft pulps). In such cases the distillation method gave values 
that were much too high because of the secondary formation of 


volatile organic acids not originally present in the liquor. This — 


was obviated when the original liquor was titrated with aque- 
ous Ba(OH), to pH 2.3 prior to distillation. 


Erprman, H., Linpcren, B. O., AnD Perrersson, T., Acta Chem. 


Scand. 4: 228-238 (1950); C. A. 44: 7530 (1950). 
Ligninsulphonic acid of a low degree of sulphonation was fur- 
ther sulphonated by heating under pressure with sulphite cook- 
ing acid for 11/,, 2, and 10 hours. Three ligninsulphonic acids 
of higher degrees of sulphonation were isolated. The barium 
salts of the four ligninsulphonic acids were analyzed for meth- 
oxyl, sulphur, barium, carbon, and hydrogen. The pyridin- 


ium salts of the corresponding four acetylated ligninsulphonic — 


acids were analyzed for methoxyl, sulphur, nitrogen, carbon, 
hydrogen, and acetyl. The data show that the entry of each 
new sulphonic acid group into the lignin was accompanied by 
the loss of an hydroxy] group. The low sulphonated ligninsul- 
phonic acid contained 1 8 per 3 Cio elements; the highest sul- 
phonated contained 1 8 per 1.4 Cio elements. These results 
are compared with the work of Freudenberg, Lautsch, and 
Piazolo (C. A. 40: 3258) Holmberg (C. A. 37: 6451), and Pen- 
iston and McCarthy (C. A. 42: 4745). 


CENTRAL LABORATORY OF THE SWEDISH CELLULOSE INDUSTRY, 


ANALYSIS CommiTTerE, Svensk Papperstidn. 52: 597-598 
(1949); C. A. 44: 7536 (1950). 
A standard method for the determination of sulphate in sul- 
phite waste liquor based on previous work is described. 


Krarzy, K., ann Rerrenspacuser, F., Monatsh. 80: 622-633 


(1949); Osterr. Akad. Wiss. Math.-naturw. Klasse, Sitzber. 

Abt. IIb 158: 622-633; C. A. 44: 8637 (1950). 
In an atmosphere of nitrogen, ligninsulphonic acids and model 
compounds were hydrolyzed by boiling 1 N NaOH. Volatile 
aldehydes were determined in the distillate by precipitation 
with 2,4-dinitrophenylhydrazine or m-nitrobenzhydrazide. 
Nonvolatile decomposition products should be isolated from 
the hydrolysis liquors. When 4,3-HO(MeO)C;H;COCH: 
CHC;H3(OMe)-3.4 or its sulphonic acid was hydrolyzed, vera- 


traldehyde was collected in the distillate (70-90% of theoretical — 


in 6 hours) and acetovanillone was found in the alkaline liquor. 
In the distillate from the hydrolysis of flavanone and of cinna- 
maldehyde sulphonic acid, benzaldehyde was determined 
(90% theoretical in 31/2 hours), and, in the latter case, about 
20% of the theoretical amount of acetaldehyde. These car- 
bony! compounds apparently are formed by a hydrolysis of the 
parent substance which is the reverse of the aldol condensation. 
When spruce ligninsulphonic acid was hydrolyzed, acetaldehyde 
was collected in the distillate and vanillin was found in the alka- 
line liquor. Thus, both decomposition products of coniferyl- 
aldehyde, which has been proposed by Freudenberg and others 
as a structural unit in lignin, have been isolated from lignin- 
sulphonic acid in approximately equimolar quantities account- 
ing for 2 to 3% of the lignin. Stepwise hydrolysis showed that 
vanillin was not formed as continuously as acetaldehyde. From 
beech ligninsulphonie acid, subjected to alkaline hydrolysis 
acetaldehyde, vanillin, and syringaldehyde have been isolated’ 


Enxvist, T., AnD Haceuunp, E., Svensk Papperstidn. 53: 85-93 


(1950); C. A. 44: 8641 (1950). 
Methylation of sprucewood with dimethy] sulphate and NaOH 
at room temperature almost completely inhibits the formation 
of alcohol-soluble thiolignin when heated at 100° and pH 7 
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with HS or with NaHS and NaS at 160°. However. sul 

is bound in the solid alcohol-insoluble wood by these Hes 
ments. Methanol lignin and wood treated with MeOH-HCl 
also took up considerably less sulphur by heating with HS 
at pH 7 as compared with similar sulphidization of HCI lignin 
cuproxam lignin, alkali lignin, and native lignin. Ligninsul- 
phonic acids with different degrees of sulphonation, when sul- 
phidized with HS at pH 7 at 100°, took up only 1-2% Sand the 
sulphonic groups remained practically unchanged. However, 
they were split off when the ligninsulphonates were cooked at 
160° with NaHS solution and gave mainly a thiolignin with 
12% 8. Wood which first was sulphidized with H.S at pH 7 
at 100° and cooked with regular sulphite cooking acid was 
strongly sulphonated but the ligninsulphonate was not dis- 
solved from the wood. When sulphidized wood was first 
cooked with NaHSO; solution at pH 5.5 and then with a solu- 
tion of NaHSO; and SOs, the lignin became water soluble and 
there resulted a normal pulp with low lignin content. These 
experiments indicate that the same groups in lignin react on 
sulphidization as on sulphonation and in the formation of alco- 
hol lignins. — In discussing the possible mechanism of the sul- 
phidization in light of the present and previously reported find- 
ings, it is pointed out that phenolic groups in thiolignin may 
prevent the solution of ligninsulphonates after digestion with 
regular cooking acid, but permit it by the two-stage sulphite 
process—in analogy to sulphite cooking of pine wood. 


15. MISCELLANEOUS USES 


ae ee Ger. pat. 722,691 (June 4, 1942); C. A. 37: 5160 
Fresh or concentrated sulphite waste liquor is added to.silos to 
stabilize the vegetable matter. 


PRITCHARD, W. C., anp Datty, R. A., U.S. pat. 2,325,542 (July 
27, 1943); C. A. 38: 487 (1944). 

Ligninsulphonic acid suitable for use as an addition agent to 
storage-battery negative paste (for giving the plates increased 
life and capacity, especially at low temperatures) is obtained by 
treating sulphite waste liquor with sulphuric acid to bring the 
specific gravity to 1.3. The precipitate which contains lignin- 
sulphonic acid is separated from the remainder of the liquor 
and the lignin leached out with water. 


. ENGELHARDT, W., Oel u. Kohle 39: 707-709 (1943); C. A. 38: 
1045 (1944). 

In order to increase the penetration rate in drilling through 
formations containing hard quartz, experiments were carried 
out in which quartz crystals were ground with silicon carbide 
powder in the presence of various liquids. Aqueous solutions 
of polar liquids and electrolytes are slightly effective hardness 
reducers and require high concentrations of additive. Salts of 
fatty acids are relatively more effective and aqueous solutions of 
sulphite waste liquor are satisfactory hardness reducers. 


Racky, G., Ger. pat. 713,866 (Oct. 23, 1941); C. A. 38: 1878 
(1944), 

Concentrated or dry sulphite liquor is treated with strong fluo- 
silicic acid with vigorous stirring in the presence of an alcohol or 
phenol insoluble in the acid. 


Riscue, A., anD Rupowrn, W., Ger. pat. 715,322 (Nov. 27, 1941); 

C. A. 38: 2490 (1944). : 
Ligninsulphonic acid is converted into calcium ligninsulpho- 
nate. The salt is separated from the liquor, then caused to re- 
act with a zirconium salt, the anion of which precipitates cal- 
cium. 


Exon, E., anp v. Scuacnowskoy, T., Ger. pat. 736,957 (May 20, 
1943); C. A. 38: 3840 (1944). ; ; 
Chromium compounds capable of forming chromic hydroxide 
are added to purified sulphite liquor or its extract. For each 
mole of the sulpho group of the ligninsulphonic acid is added 

one mole of chromium. The pH is kept at 2.3 to 4.0. 


Baranov, V. 8., Neftyanaya Prom. 22, No. 6: 64-69 (1941); 
Chem. Zentr. 1943, II: 978; C. A. 38: 5385 (1944). _ : 
A discussion of the preparation of fresh clay suspensions with 
brown coal and alkali, and the addition of material for increas- 
ing the specific gravity, as well as the maintenance of a suitable 
condition of the clay suspension with respect to the strata 
which are being drilled. Tests were made of the involved 
method of Baranov and Buks (C. A. 31: 2804) for the treat- 
ment of clay suspensions with brown coal, sulphite liquor, and 

alkali. 


Witson, H. D., U. S. pat. 2,367,453 (Jan. 16, 1945); C. A. 39: 
2936 (1945). PFs, : ‘ 

A process is described for the utilization of sulphite waste liquor 

in the manufacture of storage battery plates. The sulphite 

waste liquor is neutralized with lime and an excess added to 

bring the pH to 9.6. The precipitated calcium sulphite is re- 
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» moved and the supernatant liquor is concentrated by evapora- 
tion to approximately 47% solids. Excess ammonium hydrox- 
ide is added and the whole heated to 173°F. under approxi- 
mately 140 p.s.i. pressure for 11/, hours. The solids are there- 
after separated from the liquor and dried to a paste. When 
treating sulphite waste liquor from hemlock pulp, the fixed ni- 
trogen content amounts to 3%. When incorporating it into 
the active material of the plate, 0.1 to 3.0% by weight of the 
above product is used. In addition other expanders are uti- 
lized, e.g., barium sulphate and/or lampblack, and mixed to a 
paste with lead oxide, which is subsequently applied to the 
storage battery plate in the usual manner. The above ammo- 
niated substance greatly improves the performance of storage 
batteries at low temperatures. 


McFartang, W. D., anp Nixouarczuk, N., U.S. pat. 2,418,311 
(Apr. 1, 1947); C. A. 41: 3884 (1947). 

A protein-fat concentrate suitable for use in mixed feeds may 
be prepared from chick-hatchery waste by cooking it with sul- 
phite waste liquor. The coagulum, after pressing and drying, 
contained on a shell-free basis: crude protein 50.35, fat 39.75, 
ash 2.46, and water 1.2%. The amounts of fat and protein re- 
covered were approximately 92 and 94%, respectively. 


Hui, R. O., anp Gray, A. G., Brit. pat. 583,003 (Dec. 4, 1946); 
C.A.41: 6477 (1947). 

. At high current densities, the operation of acid copper plating 
baths is enhanced by the addition of a mixture consisting of 
benzoquinone and sulphite waste liquor together with an anti- 
foaming agent. 


Bupnikxov, P. P., anp Burr, Y. M., Compt. rend. acad. sct. 
U.R.S.S. 56: 503-505 (1947); Chem. Zentr. 1947, I: 846 
C. A. 42: 9176 (1948). 

Sulphite waste liquor was added to gypsum-hemihydrate in 
amount of 0 to 0.5%. The addition reduced the water de- 
mand of the gypsum, increased its hardness, and had no effect 
on the setting period. 


Dunsar, T. L., U.S. pat. 2,470,764 (May 24, 1949); C. A. 43: 
5950 (1949). 

Sulphite waste liquor is treated with an oxidizing agent, such 
as hydrogen peroxide or calcium hypochlorite, and the result- 
ant sludge is separated from the liquor, preferably with the 
addition of filter aid or sawdust. The solution is treated with 
sodium chloride to salt out the lignin. The precipitate is 
absorbed on unbleached pulp, such pulp thus increasing 15 to 
20% in weight. The clarified liquor is mixed with fresh liquor 
in the ratio of 3 to 1, brought up to required strength in free 
and combined sulphur dioxide and is used for digestion of a 
fresh batch of chips. 


Imaizumi, M., Japan pat. 174,469 (Feb. 3, 1947); C. A. 44: 840 
(1950). : 
The color is removed from sulphite waste liquor by mixing with 
less than 10% TiO. 


Roscuier, H., Swomen Kemistilehti 23A: 93-95 (1950); C. A. 
44: 11095 (1950). 

Previous experiments have shown it to be possible to extract 
sugar from wood chips by short heating with sulphite waste 
liquor (C, A. 38: 2486). Chips thus pretreated cannot be suc- 
cessfully pulped by the sulphite process because the lignin pres- 
ent has been made insoluble by the pretreatment. A pulp 
containing up to 95% a-cellulose and of low pentosan content 
can be prepared from such chips by the sulphate process. 


16. POLLUTION STUDIES 


Tyier, R. G., Sewage Works J. 14: 834-838 (1942); C. A. 39: 
4707 (1945). 

The difficulty of treating sulphite waste liquor as compared 
with domestic sewage is examined. A method is proposed in 
which the dissolved oxygen content of the receiving water is 
brought up to any desired requirement by artificial aeration, 
after the natural biological processes have been allowed to take 
place. 


Horpersy, J. M., Sewage Works J. 18: 671-677 (1946); C. A. 
41: 1838 (1947). 

Laboratory trickling filters were constructed 1 foot square and 
5 feet deep, with 1-inch ceramic Raschig rings as filter medium. 
One filter was equipped for recirculation of effluent. Sulphite 
liquor diluted with sewage or river water to B.O.D. values up to 
3730 p.p.m. has been successfully treated to remove better than 
75% of the applied B.O.D. at loading in excess of 6 pounds per 
cubic yard per day. The Raschig rings were not satisfactory 
because they did not slough easily. Nitrogen and phosphorus 
must be added, but inorganic forms are satisfactory. Recircu- 
lation of effluent indicated some improvement. Biological forms 
in slime were mostly molds and yeasts with an almost complete 
absence of protozoans. 


VWZA 


Tyrer, R. G., Maske, W., AND Brewer, R., Sewage Works J.. 


18: 1155-1168 (1946); C.A.41: 1839 (1947). ; 

The B.O.D. of sulphite waste liquor is due largely to the imme- 
diate demand of sulphur dioxide, sugars, and acetic acid, the 
lignin being so slowly oxidized that it is negligible. The in- 
hibiting effect of sulphur dioxide is eliminated by steam strip- 
ping, which raises the pH from 1.5 to 3.5. The addition of nu- 
trient ammonia still further raises the pH to 4.0. This liquor 
as such and liquor buffered to pH 7.0 were treated on lab-scale 
filters filled with crushed stone. The organisms which develop 
and produce the purification are yeasts, molds, and various 
acclimated bacteria. At B.O.D. loadings of 1.5 to 5 pounds 
per cubic yard 85 to 90% removals were obtained. As the 
loadings increased to 25 pounds B.O.D. per cubic yard, the 
removals decrease in a straight line function to about 50%. 
Recirculation aided in preventing clogging from molds but did 
not increase filter loadings. The clogging of filters is due to 
mold growths. Phosphorus is not essential as a nutrient but 
nitrogen must be used. 


Warrick, L. F., Ind. Eng. Chem. 39: 670-676 (1947); C. A. 41: 
3965 (1947). 

A brief historical résumé of industrial wastes in the pulp and 
paper industry which shows the trend from individual mill] 
studies through state or regional programs to the more recent 
country-wide activities of the industry to reduce, utilize, or 
treat wastes to minimize water pollution. Chemical pulping 
wastes, such as sulphite waste liquor, are the strongest from a 
pollutional point of view, and the most difficult to utilize or 
treat and dispose of in a practical and economical manner. In 
general, costs for taking care of wastes to prevent serious 
stream pollution are increasingly to be recognized as an essen- 
tial part of production costs. 


Loaan, R. P., AND HeuKELExiAn, H., Sewage Works J. 20: 282- 
291 (1948); C. A. 42: 9176 (1948). 

Liquid-phase oxidation of sulphite waste liquor consisted in 
aeration with the organisms in suspension and at a rate low 
enough to control foaming. With an acclimated growth of 
dispersed mixed culture cells the B.O.D. was reduced 30% in 24 
hours. If the sulphite liquor is shaken in an oxidation appara- 
tus with pure oxygen, the reduction was 35%. Use of yeast 
cells did not improve the results. Foam-phase treatment con- 
sisted in aeration at rates to convert all the liquid into a foam 
phase. In this case a tan color slime growth built up on the 
side walls and reduced the B.O.D. 80 to 85% in 24 hours. 
Yeast cells gave only 50 to 60% reductions. Continuous oper- 
ation gave similar results to the 24-hour batch operation. 


Tyimr, R. G., anp Gunter, 8., Sewage Works J. 20: 709-719 
(1948); C. A. 43: 3126 (1949). 
Details are given for determining B.O.D. in liquor containing 
sulphur dioxide, toxic materials, pentoses, hexoses, lignin, and 
organic acids. 


Tuy, J. B., Paper Trade J. 129, No. 4: 35-40 (1949); C. A. 
43: 7684 (1949). 

The factors influencing stream. pollution by a sulphite mill are 
B.O.D. and quantity of sulphite waste liquor, quantity of total 
mill effluent, dissolved oxygen, and total flow of stream into 
which the waste is dumped. These factors have been related 
with formulas enabling the calculation of the degree of pollu- 
tion (P), which is defined in general terms as the pollution 
effects/limit of tolerance, with tolerable pollution having a 
P =1orless. Detailed examples are given of the calculations 
for a fresh water stream and a salt water tidal inlet. 


Cuase, E. §., J. Boston Soc. Civil Engrs. 36: 357-382 (1949); 
C. A. 43: 7614 (1949). 
The tremendous pollutional effect of sulphite waste liquors is 
compared with all other sources of pollution. There is an ap- 
parent benefit in odor contro! by the addition of sodium nitrate 
to the river. 


Opuiaue, T. O., Trans. Am. Microscop. Soc."58: 163-182 (1949); 
C. A, 43: 8136 (1949). 
Stabilization of sulphite waste liquor occurs after discharge into 
sea water, and toxic effects are reduced. The toxicity was 
nee ned by the rate of pumping of Olympia oysters, Ostrea 
urida. 


Tuuuy, J. P., Fisheries Research Board Canada Bull. No. 83: 
(1949); C. A. 44: 1698 (1950). 
A complete study was made to determine the effect of introduc- 
ing the waste from a 135-ton sulphate millinto Alberni Inlet, 


Devcrorx, P., et al., Bull. assoc. tech. ind. papeterie 3: 73-84 
(1949); C. A. 44: 2236 (1950). 
An informal symposium on industrial waste liquors from the 
pulp and paper industries of France and their effects on stream 
pollution. 
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Ho.persy, J. M., anp Winey, A. J., Sewage and Ind. Wastes 22: 


61-70 (1950); C. A. 44: 6062 (1950). ; 
Various methods of treatment are discussed and some experi- 
mental data are presented on pilot-plant studies of trickling fil- 
ters, contact aeration, anaerobic methane production, and yeast 
production. Comparative loadings and efficiencies of known 
methods are given. 


Rumpen, W., Mitt. chem. Forsch-Inst. Ind: osterr. 4: 6-9 (1950); 


C. A. 44: 9672 (1950). ; : Fearn} & 
The problem of disposal of sulphite waste liquor with its inher- 
ent loss of by-products and pollution of rivers is discussed, and 
attempts are described to solve the problem by replacing Ca in 
the cooking acid by NH, Mg, or Na. Whether these attempts 
offer a permanent solution is questionable, since the elimination 
of the sulphite waste liquor also eliminates the possibility of re- 
covering valuable by-products, such as alcohol, raw proteins, 


tanning agent, or lignin. The loss of running the waste liquor 


into rivers is about 1 ton organic by-products per ton of pulp 
produced or 50% of the wood treated. 


17. REVIEW ARTICLES 


Wisz, L. E., Paper Ind. Paper World 24: 1223-1227 (1943); C. 


A. 37: 3600 (1943). 
A brief review dealing with ‘‘sulphite liquor lactone,” cymene 
from sulphite terpentine, ‘“‘pseudo-yeast’”’ (Torula yeast), and 
solvents (butanol, acetone, and ethy] alcohol) by fermentation 
of the sugars of sulphite waste liquor by Clostridium butylicum. 


Waaner, K., Vierjahresplan 5: 924-926 (1941); Chem. Zentr. 


1942, 1: 2326; C.A.37: 4244 (1943). ¢ ’ 
The role played by lignin in the plant and its chemical struc- 


ture are discussed. Its solution during the sulphite pulping of 
wood depends on the addition of calcium bisulphite to a double 


bond and aldehyde group with a simultaneous hydrolytic de- 


composition of the whole complex. Commercially lignin can — 


be obtained in the saccharification of wood by the Bergius or 


the Scholler process as a difficultly soluble solid. It also occurs ~ 
in sulphite waste liquors as ligninsulphonates, together with | 


fermentable sugars, resins, fats, etc. Wood sugar lignin can be 
used as a fuel without much trouble; however, sulphite waste 


liquor must be subjected first to a costly evaporation process. ~ 


By heating calcium ligninsulphonate with sodium hydroxide 
and adding wood flour it can be converted into synthetic prod- 
ucts. Barium ligninsulphonate which can be prepared by 
treatment with barium oxide is commercially important. 
Tanning products can be made by precipitating calcium from 
waste sulphite liquor. Bleached sulphite liquor yields resin 


soaps which can be converted into useful detergents by mixing ~ 


with small amounts of potassium or sodium soaps. Vanillin 
can be obtained by pressure decomposition of calcium lignin- 
sulphonate with sodium hydroxide, or by direct treatment of 
sulphite waste liquor with sodium hydroxide and oxygen. Ap- 
proximately 12% of the lignin content of waste sulphite liquor 
can be broken down by a cracking process to cyclohexanol and 
eyclopentanol. Sulphite waste liquor can also be converted to 
adhesives, fertilizer, and wood impregnating agents. 


Kurnestept, F. W., Finnish Paper Timber J. 22: 441-442 


(1940); C. A. 37: 4895 (1943). 
The manufacture of vanillin and of lignin boards from sulphite 
waste liquor is briefly discussed. Some properties of such 
boards are outlined. 


Waener, K., Wochbl. Papierfabr. 73: 341-344 (1942); C. A. 37: 


5232 (1943). : 

A brief descriptive article which deals with possible uses of lig- 
nin (obtained from acid hydrolysis of wood and sulphite waste 
liquors). Utilization may be direct or by conversion through 
by-products obtained on heating, alkali fusion, or hydrogena- 
tion. The by-products are listed and some of their uses dis- 
cussed. Reference is made to the Lautsch vanillin process (al- 
kaline oxidation of sulphite waste liquor in the presence of 
oxygen or nitrobenzene and the Lautsch cracking process in 
which cyclohexanols and cyclopentanols are obtained from lig- 
nin. 


Prvrsov, 8. I., anp Vexnorxo, T. L., Khim. Referat. Zhur. 4, 


No. 4: 126 (1941); C. A. 37: 5589 (1943). 

A short description is given of existing methods for the utiliza- 
tion and purification of sulphite waste liquor, e.g., processes of 
boiling and utilization of sulphite pulp, chemical methods for 
precipitation, and chemical and biological methods for the 
oxidation of the organic constituents of the liquors. It is con- 
cluded that neither the methods of chemical oxidation (e.g., 
gee chlorine) nor those of biological purification are satisfac- 
ory. 


Werner, J. P., Paper Mill News 66, No. 30: 12, 14 (1943); 


ee Mag. Can, 44: 739-740 (1943); C. A. 37: 6455 
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An outline of the cooperative research program on disposal of 
sulphite waste liquor fostered by the Wisconsin sulphite mills, 
with a review of the development of the organization now exist- 
ing, the nature of the projects undertaken, and their present 
status. 


Bravns, O., Svensk Papperstidn. 46: 244-253, 271-280 (1943) f 
C. A. 37: 6890 (1943). 
A review of Swedish developments including recovery of sul- 
phite waste liquor for alcohol manufacture, evaporation of sul- 
phite waste liquor and black liquor and other projects under- 
taken on cellulose. 
Scuwase, K., Papier-Fabr. 41: 37-43, 49-52 (1943); C. A. 37: 
6890 (1943). 
A discussion of the utilization of sulphite waste liquor giving 
no new experimental data. Delignification reactions and the 
composition of the liquor are outlined. The utilization of the 
pentose and hexose sugars in the production of alcohol and 
feedstuffs is described. The following possible uses of sulphite 
waste liquor are suggested: tanning agents, core binders, 
briquet binders, fuel (with special emphasis on the Ramen proc- 
ess) and the formation of hydrogenation products. The limi- 
tations of beechwood sulphite waste liquor are mentioned. 


Lreumann, E., Seifensieder-Ztg. 69: 13-14 (1942); C. A. 38: 
_ 252 (1944). 
A review on the chemical utilization of sulphite waste liquor. 


Ture., K., Z. ges. Schiess-u. Sprengstof/w. Nitrocellulose 38: 104— 
105 (1943); C. A. 38: 2208 (1944). 
A review on sulphite waste liquor as a raw material. 


Moutuman, F. W., Sewage Works J. 15: 1164-1181 (1943); C. A. 
38: 4358 (1944). 

In a discussion of industrial wastes in wartime, it is suggested 
that sulphite pulp wastes might produce by fermentation 16.2 
million gallons of alcohol per year, leaving the lignin which 
might be removed by the Howard process. At Appleton, 
Wis., the treatment of these wastes is being studied with 
trickling filters, methane fermentation, contact aeration, and 
ponding with stream-flow control. 


WawpenstroM, H., Tek. Tid. Kemi 73: 47-53 (1943); Chem. 
Zentr. 1943, Il: 1412; C. A. 38: 5397 (1944). 

A survey is given of the waste resulting from the cutting, the 

mechanical and chemical utilization of wood (branches, bark, 

sawdust) and by-products (lignin, sulphite alcohol, and waste 

liquors). The possibilities of more complete utilization of wood 
through the use of these materials are discussed. 


Brauns, O., Svensk Papperstidn. 47: 305-311 (1944); C. A. 38: 
6554 (1944). 

The following Scandinavian developments for 1943 are re- 
viewed; evaporation of sulphite waste liquor; combined evap- 
oration of sulphite and sulphate waste liquor; soda recovery; 
development of disk evaporator for complete drying of black 
liquor; Ottersland chipper; chip classifier for control work; 
apparatus for separating knots from chips; fusel oil from sul- 
phite alcohol; Sandell stiffness tester for paper and board. 


LassEntus, T., Finnish Paper Timber J. 26: 73, 85 (1944); 
Tech. Bull. Papermakers Assoc. Gt. Brit. and Ireland 21: 
45; C.A.39: 616 (1945). 

The by-products of sulphite mills include cymene (0.2 kg. per 
ton of pulp). Sulphite waste liquors yield active carbon, ferti- 
lizers, synthetic resins, tanning agents, permutites, vanillin, 
acetic acid, acetone, pyrocatechol, phenols, and alcohols. The 
theoretical yield of alcohol is 95 kg. of 100% ethanol per ton of 
pulp and over 160 kg. per ton of rayon pulp, whereas in practice 
the yields are 75 and 125 kg., respectively. The alcohol by- 
products amount to 4 to 5 kg. per ton of pulp; 0.5% of the al- 
cohol consists of isobutyl, propyl and hepty] alcohols. Yeast 
can be prepared from the unfermented liquor, utilizing the hex- 
oses; pentoses can be used also; 2 to 3 kg. per ton of pulp is 
obtained by the alcohol plants. The by-products of the sul- 
phate mills are also discussed. 


Pepper, J. M., Pulp Paper Mag. Can. 46: 83-91 (1945); C. Ae 
39: 1985 (1945). a ‘as fibs 
A review of the isolation and utilization of ligninsulphonic acids 
(126 references). 


Geum, H. W., Sewage Works Eng. and Munic. Sanit. 16: 496- 
497 (1945); C. A. 40: 659 (1946). ; 

A discussion of trends in handling pulp and paper mill wastes. 
The development of by-products recovery from waste liquor is 
in the direction of obtaining lignin, vanillin, plastics, and etha- 
nol. The pulping processes employing magnesia, sodium, and 
ammonium-base liquors in which the organic material constit- 
uents are burned for steam production are receiving increased 
attention. There are also under development processes for 
evaporation and burning of calcium-base liquors. 


Yorston, F. H., Pulp Paper Mag. Can. 47: 131-134 (1946); 
C. A. 40: 4513 (1946). 
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A review with 43 references of recent advances in the chemistry 
of wood hydrolysis, cellulose, lignin, waste liquors, and minor 
constituents of wood. 


Russe Ly, J. K., Pulp Paper Mag. Can. 47: 277-279 (1946); C. A. 
40: 4516 (1946). 
A review on the utilization of wood wastes covering papermak- 
ing materials, oxalic acid, and alcohol (22 references). 


Howrovyp, R., Ind. Fibres, Synthetics and By-products 7: 238-242 
(1945); C. A. 40: 5248 (1946). 

Liquors from the sulphite and sulphate pulp processes are no 
longer wasted as they are valuable as a source of various prod- 
ucts, e.g., tanning materials. Lignin research, methods of 
utilization of the organic constituents of the waste liquors, com- 
position of tall oil, and the continued search for other useful 
products are discussed. 


ANON., Papeterie 68: 194-195 (1946); C.A.41: 857 (1947). 
The production of yeast, vanillin, and tannin auxiliaries from 
sulphite waste liquor is discussed briefly. 


McGovern, J. N., anp Dickerman, G. K., Paper Trade J., 124, 

No. 2: 33-44; No. 3: 43-52 (1947); C. A. 41: 1482 (1947). 

A general description is given of the manufacture of pulp and 

paper in Germany, the disposal of sulphite waste liquor, and 
special paper and board products developed during the war. 


Pips a Experientia 2: 469-476 (1946); C. A. 41: 1838 
47). 
A review of ligninsulphonic acids and their technical utilization 
(42 references). 


Arius, R.S., Northeastern Wood Utilization Council, Bull. No. 14: 
97-123 (1947); C. A. 41: 2240 (1947). 
A genera] review of recent developments in the utilization of 
sulphite waste liquors. 


Yorston, F. H., Pulp Paper Mag. Can. 48: 296, 298, 300, 304, 
306 (1946); C.A. 41: 2889 (1947)... 
A review of recent advances in the chemistry of wood. It in- 
cludes wood properties in relation to pulp quality, wood cellu- 
lose, and hemicellulose, reactions of cellulose, delignification of 
wood, lignin and waste liquor, chemical utilization, and the 
minor constituents of wood. 


Hin, A. C., Can. Chem. Process Ind. 31: 914-917, 920 (1947); 
C. A. 42: 755 (1948). 
A review of Canada’s major industry including discussion of 
mechanical pulp, bleached groundwood, the sulphite process, 
ligninsulphonic acids, tanning liquors, other uses of waste 
liquor, sulphite pulps, the sulphate process, tall oils, and the 
manufacture of kraft products. 


Matacrin, A., Papeterie 68: 296-299 (1946); 69: 10-14 
(1947); C. A. 42: 3176 (1948). 

A detailed review (over 230 references) which includes methods 

of analysis of waste liquors from pulping, the composition of 

sulphite and sulphate waste liquors, their utilization, and the 
recovery and uses of by-products. 


Benson, H. K., Paper Trade J. 126, No. 12: 59-62 (1948); C. A. 
42: 3176 (1948). 

A discussion is given of products from sulphite waste liquor 

(alcohol, lignin, fuel, fertilizer, and yeast) and bark (plywood 

glues, crop dusting compounds, and core binders from Douglas- 

fir and fibers for textiles, insulation, and dust for soil condition- 
ing from red wood). 


Jann, E. C., Paper Mill News 71, No. 10: 14, 16, 20 (1948); C. A. 
42: 3959 (1948). 
A review of the developments in chemical production from pulp 
mill by-products in Scandinavia. Chemicals are produced from 
ethanol (sulphite liquor alcohol) and tall oil (from sulphate liq- 
uors). Other products are cymene, lignin, yeast, and cellulose 
derivatives. 


Baum, M., Northeastern Wood Utilization Council, Bull. No. 19: 
55-57 (1948); C. A. 42: 4745 (1948). 
A review of the chemistry and applications of lignin from sul- 
phite liquor. 


Luavo, J., Afinidad 22: 117-121, 179-183, 210-23 (1945); 
C. A. 42: 5660 (1948). 
A recapitulation and brief treatise covering the principal work 
on lignin during recent years. It includes methods of obtain- 
ing lignin, chemical properties, constitution, analysis, reactions, 
derivatives and industrial applications, with special emphasis 
on vanillin and plastic products. 
Luwis, H. F., Paper Trade J. 127, No. 2: 51-55 (1948); C. A. 
42: 7040 (1948). 
A review of various uses of sulphite waste liquor. 
Tomutnson, G. H., Pulp Paper Mag. Can. 49, No. 7: 63-68 
(1948); C. A. 42: 7040 (1948). 
The author reviews his activities in the manufacture of alco- 
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hol from wood, the soda recovery system, the development of 
the Babcock Wilcox-Tomlinson recovery furnace, the utili- 
zation of sulphite liquor, and the magnesium-base sulphite 
pulping process. 

Peart, I. A., Chem. Eng. News 26: 2950-2953 (1948); 

398 (1949). 

A review with special emphasis on the utilization of sulphite 
waste liquor as a raw material for a synthetic organic chemical 
industry. 


Kouasinski, R. D., Wisconsin Engr. 53, No. 1: 15-17, 30 (1948); 
C. A. 43: 792 (1949). 
Types of industrial waste and means of handling them, par- 
ticularly sulphite waste liquor, are reviewed. 
Brauns. F. E., Econ. Botany 2: 419-435 (1948); C. A. 43: 1841 
(1949). 
A review of the occurrence, chemistry, decomposition products, 
and uses of lignin. 


Rarr, R. A. V., Can. Chem. Process Inds. 33, No. 1: 
(1949); C. A. 43: 2767 (1949). 
A review of recent advances in the uses and knowledge of lig- 
nin. 
Erprman, H., Tappi 32: 71-74 (1949); C. A. 48: 2767 (1949). 
A review of the chemical nature of lignin. 


Dawson, T. R., J. Rubber Research 18: 1-11 (1949); C. A. 48: 
2768 (1949). 
A review and discussion of present knowledge and develop- 
ments, including sources of lignin, the principal] pulping proc- 
esses for obtaining lignin, the chemical and physical properties 
of ee and applications of lignin to adhesives, plastics, and 
rubber. 


VoggEt, H., Sulphitzellstoff-Ablaugen, Basel, Wepf & Co. 1948; 
C. A. 43: 40138 (1949). 
A general review of the utilization of sulphite waste liquor (302 
pages). 
Brauns, F. E., Tappi 32: 
(1949). 
A general discussion of the physical properties of lignin. 


OARS: 


35-40 


157-160 (1949); C. A. 43: 4461 


Artms, R. S., AND Ponuak, A., Northeastern Wood Utilization 
Council, Bull. No. 29: 23 pp. (1949); C. A. 48: 7680 (1949). 
A review of commercial lignins with 83 references. 


Marsnatt, H. B., Pulp Mag. Can. 50. No. 7: 123-126 (1949); 


C. A. 48: 7682 (1949). ie) TN ' 
A general review of the industrial utilization of sulphite waste 


liquor with special reference to this industry in Canada. 


Poca, A. R., Chimica (Milan) 4: 221-230, 267-273 (1949); 
C. A. 43: 9488 (1949). 
A review on the composition of wood constituents and of the 
various uses of lignin and its derivatives with 66 and 33 refer- 
ences, respectively. 
Puappsr, J., Colloquiumsber. Inst. Gerbereichem. Tech. Hochschule 
Darmstadt No. 5: 60-79 (1949); C. A. 44: 2235(1950). 
A review of new findings in the chemistry of lignins and lignin- 
sulphonic acids with 50 references. 


Erprman, H., Research (London) 3: 63-67 (1950); C. A. 44: 
4244 (1950). 
A review of the chemistry of lignin. 
Uraka, G. J., Soc. Org. Synthetct Chem. Japan 7: 87-95 (1949); 
C. A. 44: 5096 (1950). 
The literature on recent developments in the utilization of sul- 
phite waste liquor is reviewed. In Japan sulphite waste liquor 
is used industrially for alcohol, dry yeast (from fermentation by 
Mycotorula japonica), copper dust, lignin (as calcium sulpho- 
nate), lignin resins, urea resins, sodium ligninsulphonate 
(emulsifier), hardener of rubber, and tanning reagent. 


Peart, I. A., Tappi 33: 263-267 (1950); C. A. 44: 8647 (1950). 
A review of the oxidation of sulphite waste liquor to aromatic 
organic chemicals with 44 references. 


Miata, N., Nogaku (Sci. of Agr.) 1: 142-152 (1947); C. A. 44: 
9671 (1950). 
A review of the chemical structure of lignin with 46 references. 
Ariss, R. 8., anD PotuaK, A., Chimie et industrie 63: 494-501 
(1950); C..A.44: 11095 (1950). 
American production methods are described. 
lignin from sulphite residues, black liquor, the alkali process, 


acid hydrolysis (Scholler process), high-pressure steam hydroly- — 


sis, from furfural and from bark. Abundance of lignins and 
their uses are discussed. 


FERNANDEZ, O., Rev. real acad. cienc. exact., fis. y nat. Madrid 43: | 


5-74 (1949); C.A. 44: 11137 (1950). 
A review of the chemistry of starch and lignin with 145 refer- 
ences. 
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@ Is it fast... thorough... compact? 


@ Does it provide good circulation and 
submergence at all consistencies ? 
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If your answer to any of these questions is no"... or if 


you're about to purchase a pulper . . . then you'll want 
a copy of this new Cowles AQUAPULPER Bulletin. 


It's brief, but complete . . . packed with facts that may 
help solve your pulping and defibering problems. It de- 
scribes in detail the Cowles AQUAPULPER . ... the new 
standard in pulping machines. Don't delay ... send for 
your copy now, while it's on your mind! 


THIS COUPON TODAY 


THE COWLES COMPANY, INC. 
101 Trackside, Cayuga, N. Y. 


Gentlemen: Please send me your new Cowles AQUAPULPER Bulletin 
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Consulting & Designing Engineers 
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SPONSORED INDUSTRIAL RESEARCH 


CHICAGO, ILL. 
MADISON, WIS. 
NEW YORK, N. Y. 


13791 S. AVE. “O" 
323 W. GORHAM ST. 
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CHEMICAL LININGS INC. 
500 Trust Company Building 
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Corrosion-resistant linings and tile tanks 


ARTHUR C. DRESHFIELD, Ch. E. 


CONSULTANT 

. Control . . . Market Research 
Laboratory Investigations thru affiliation with 
CHICAGO TESTING LABORATORY 

536 Lake Shore Drive, Chicago 11, Illinois 


Research . . . Development . . 


THE H. K. FERGUSON COMPANY 
Engineers and Builders 


PULP AND PAPER MILLS—CHEMICAL PLANTS 
PROCESS PLANTS—POWER PLANTS—LABORATORIES 


CLEVELAND—NEW YORK—CHICAGO—HOUSTON—LOS ANGELES 


GILBERT ASSOCIATES 


INCORPORATED 
Engineers « Consultants « Constructors 


Specialists in Paper Mill Problems, Power, Boiler Water Treatment, 
Process Water and Waste Disposal 


READING e NEW YORK e PHILADELPHIA e WASHINGTON e 
HOUSTON e ROME e MANILA e MEDELLIN 


G. D. JENSSEN CO., INC. 
WATERTOWN, NEW YORK 


SULPHITE MILL ACID PLANTS 
Sulphur Burning Plants e Jenssen Two Tower Acid Systems @ Gas 
Coolers—Surface and Spray Type @ Jenssen Pressure Acid Systems ® 
Jenssen Auxiliary Process Towers @ Recovery Plants—Cooking Acid 
SOLUBLE BASE ACID PLANTS e SEMICHEMICAL PLANTS 
JENSSEN SO, ABSORPTION SYSTEMS 
Sulphurous Acid Preparation for Bleach Plant Application 
West Coast Representative—JAMES BRINKLEY COMPANY 
417-9th Avenue South—Seattle, Washington 


KNOWLES ASSOCIATES 


Consulting - Designing 
ENGINEERS 


Pulp and Paper Mills 


BOwling Green 9-3456 
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CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Process Studies, Designs, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 


80 Federal Street Boston 10, Mass. 


MYERS & ADDINGTON 
Specialists for over 30 years in 


INDUSTRIAL POWER PROBLEMS 
ELECTRIC—STEAM—SURVEYS—DESIGNS 


FOR 
PULP AND PAPER MILLS 


21 East 40th Street 
New York 16, N. Y. 


Murray Hill 
6-4630 
RODERICK O'DONOGHUE 
CONSULTING ENGINEER 


PULP MILLS—PAPER MILLS 


IMPROVED PROCESSES—DESIGNS—REPORTS 
420 Lexington Ave. New York 17, N. Y. 


PFEIFER & SHULTZ . . . Engineers 
Steam Power Plant Specialists 
@ Mills and Industrial Buildings 

© Reports 
@ Plans and Specifications 


@ Supervision of Construction 


Wesley Temple Bldg. Minneapolis 3, Minn. 


J. E. SIRRINE CO. Engineers 
Greenville, S. C. 
Est. 1902 
Paper * Pulp Mills * Waste Disposal °* Textile Mills °¢ 
Appraisals * Water Plans * Steam Utilization * Steam Power 
Plants * Hydro-Electric * Reports 


STADLER, HURTER & COMPANY 
CONSULTING ENGINEERS 


Specializing Since 1923 in 
PULP AND PAPER MILLS 
FROM FOREST TO FINISHED PRODUCTS 


A. T. HURTER, M.E.I.C. Represented in the U.S.A. by: 
Suite 609 Stadler, Hurter & Co., Inc. 
Drummond Building 76 Beaver Street, New York 5, N. Y. 
Montreal, Canada Phone: Whitehall 3-3881 


Calendar of TAPP! Meetings 


NATIONAL 


Annual Meeting, Commodore Hotel, New York, N. Y., 
February 18-21, 1952. 


LOCAL SECTIONS 


LAKE ERIz SECTION: 
February 15, 1952, Hickory Grill, Cleveland, Ohio 
DELAWARE VALLEY SECTION: 
March 27, 1952, Engineers Club, Philadelphia, Pa. 
KALAMAZOO VALLEY SECTION: 
February 7, 1952, Kalamazoo, Mich. 
Outro SECTION: 
February 12, 1952, Middletown, Ohio 
Paciric SECTION: 
March 21, 1952, Camas, Wash. 
New ENGLAND SECTION: 
April 20, 1952, Fitchburg, Mass. 
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THE LOG BARKER 
WITH 100% WELDED SHELL 


The WELDRUM has won a reputation for increasing pro- 
duction by efficient barking action, plus a degree of depend- 
ability previously unobtainable in barking drum operation. 

WELDRUM dependability results from exclusive struc- 
tural features developed by Canadian Ingersoll-Rand during 
30 years of barking drum experience. Highlighting this 
design is a special shell construction, an essential factor in 
providing a more gradual dispersion of impact loads 
throughout the drum. A thoroughly tested stave section 
assures high capacity barking without injuring the wood. 

The first WELDRUM was installed four seasons ago ina 
Canadian mill—regular inspection has revealed positively 
no indication of shell failure. 

Canadian Ingersoll-Rand engineers are ready to help 
you achieve continuous barking production that only the 
WELDRUM can provide. Contact us now to ensure early 
delivery. Write for full information to 620 Cathcart St, 
Montreal, Canada. 


*Trademark registered and patent applied for. 
0-52 
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CURLATION... 


Nofice that in paper made with 
Curlated pulp, the fibers are 
interlocked and lie in every 
possible direction. 


§ 
Notice in paper made with ; 
uncurlated pulp, there is 
a directional pattern and 
lack of interweaving 
of the fibers. 


PURCHASING DEPT. 


| 


h 
® 


You are if YOUR paper is made 
from Curlated pulp and has all of 


these properties... 


ieee 
1. Maximum Tearing Strength 

. Maximum Stretch 

. Maximum Bulk 

. Maximum Bending Properties 
. Maximum Cleanliness 


NW KR WN 


. Maximum Cross Directional Strength 
Only obtainable by Curlation 


Yes, only Curlation can give your paper a// these properties mechanically 
because Curlation not only changes the shape and diameter of fibers, but 
reduces fiber bundles and dirt. Curlator’s patented rubbing and rolling process 
twists and flexes fibers under pressure ... changes them permanently from 
straight to “curled.” Thus more desirable properties are imparted to 

the finished paper than would be possible with straight (uncurlated) fibers. 


You are missing an opportunity to upgrade pulp, save on wood, coal, 
sulphur and limestone if you don’t investigate Curlators. 


+T. M. Reg.—Curlator Corporation, Rochester, N. Y. 


WRITE ¢todcy for more detailed information. 


